Information Hiding, Inheritance and Concurrency by Ma, Qin & Maranget, Luc
HAL Id: inria-00070376
https://hal.inria.fr/inria-00070376
Submitted on 19 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Information Hiding, Inheritance and Concurrency
Qin Ma, Luc Maranget
To cite this version:
Qin Ma, Luc Maranget. Information Hiding, Inheritance and Concurrency. [Research Report] RR-









   



















ap por t  
de  r ech er ch e 
THÈME 1
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
Information Hiding, Inheritance and Concurrency
Qin Ma Luc Maranget
N° 5631
18th July 2005
Unité de recherche INRIA Rocquencourt
Domaine de Voluceau, Rocquencourt, BP 105, 78153 Le Chesnay Cedex (France)






[*\]_^ HYX` ] Qa ]cb S
MFSedd ]U\ XgfhH \ Ha E H \ a E Hji!k-lUmUnAJ:K Jo_X Eqp TrsZ:teuUuvlK wCxdySezUHQ
{}|~cCUv H5SUIX ] d \]Cb fhHih ]U\ ISeX ] i E fihzQThdd ]U\ XPia ] iaYT \\ Hi>X ]UA^ Ha=X  ]U\ sHi>XRHf
d \] z \ SUIIihzrSUihzvTSezUHQY  HgQRXTfZX E HQQThH ] yih ]U\ ISeX ] i E fiz"SeXX E H ]UA^ Ha=X$rsH b Hr<SUifaYrSUQQ
rsH b HreiX E H+a ] i>XRH=V<X ] SUi ]UA^ Ha=X  ]U\ sHiXRHfH=VAXRHiQ ] i ] hX E H p ] iaYSUraYTrTQ!KS"d \] a=HQQaYSUraYTrTQ
i
X E H+X \ SUfsX ] i ] hX E H [ aYSUraYTrTQYXX E H ]UA^ Ha=X-rsH b Hre +HId \]cb H+SFd \  b SUa=ZIHa E SUiQI¡d \] d ] QRHf
i:d \  ]U\   ]U\¢ ZfhHY£iihzSQIdrsH \ a E HIaYSUr!QHISUiXaYQ ]U\ d \  b SUa=Za ] i>X \] r*XgX E H¤aYrSUQQrsH b Hr
 H"d \] d ] QRHFS E fizLIHa E SUiQI  ZfhHQszviihzS¥iHY  ] d9H \ SeX ] i ] i:aYrSUQQRHQ  HLfhHY£ihH"XQ* ]U\ ISUr
QRHISUi>XaYQgi}XRH \ IQ ] SUrsd E S_a ] i b H \ Xihz E ffHi:iSUIHQX ]  \ HQ E iSUIHQYSUifPsXQX¦Z>dihzi:XRH \ IQ
] -HrIiSeXihz E ffHi}iSUIHQg \] IaYrSUQQFXZ<d9HQY  HQXTfhZX E HQRXSUifS \ fWQ ] TifihHQQd \] d9H \ X¦Z ] 
X E HX¦Z>d9HQRZAQRXRHI§SUQ Hrr-SUQ¥QRd9HaYs£yad \] d!H \ XsHQ¤a ] ia=H \ iiz E fihzh¨ ] IHUsi ] X¥I ] QRXY ]  ] T \
a E ] a=HQifHQszviiz ] T \ QRZ<QXRHI©S \ HFI ] X b SeXRHf  ZIdrHIHiXSeX ] iLQSUiH b fhHia=H ] yd \ SUa=XaYSUr
Qszvis£aYSUia=HUU HFIdyrsHIHi>X ] T \ I ] fhHrhiS¤d \] X ] XZ<diz¥QRZ<QXRHI§$ª \] I«X E SeXH=V<d9H \ sHia=H H"f \ Sc 
zvTfHrihHQ ]U\ S¬TrrQaYSUrHLIdrsHIHi>XSeX ] i
­¯®>°9±²³ _´~U rSUihzvTSezUHfhHQszvihih ]U\ ISeX ] i E fihzhASUaYa=HQQFa ] i>X \] rhX¦Z>d9H¥S  QX \ SUa=X ] ia ] iaYT \ 
\ Hia=ZU ]UA^ Ha=X  ]U\ sHiXRHf¯d \] z \ SUIIihzX¦Z>d9H¥QRZAQRXRHI§ ^R] i§aYSUraYTrTQ
  9R 	 L	
-:*
R!g -«#$#*)#$
® ~ ®  ] TQ¥a ] iQf+OH \] iQrS<ThHQRX ] ifT a ] i>X \] rsHfhHrS b Q  rsX<OHfhHQi ] IQfSUiQrsHQ¤rSUiA
zvSezUHQ¥a ] iaYT \\ Hi>XQHYX ]U\ sHi>X>OHQ  ]UA^ HYXY  ] TQLd \] aOHf ] iQ¤fSUiQLrsHaYSUf \ Hf TihHH=VAXRHiQ ] i ]Uh^ HYX¤fT
p ] i aYSUraYTrK Ti aYSUraYTrfhHd \] a=HQQTQfSUiQ¥rSWX \ SUfsX ] ifT [ aYSUraYTr
HYXX \ SUsX ] iQ¥rS>THQRX ] i
GS}rS ] QLSUT i b HSUT fhHr ]UA^ HYXHYX¤fhHrS:aYrSUQQRHU [] T \ a=H>THQRX¤fhHQ ]UA^ HYXQ!i ] TQSUI3OHr ]U\] iQLrsHQ
X \ S b SUTAV d \ OHayOHfhHi>XQHi d \] d ] QSUiX¤TihHQ<OHISUi>X<ThHa E I<ThHdrTQLQIdyrsHHYXdrTQ \ OHSUrQRXRHd ] T \
rsH¥a ] i>X \] rsHfHrS b Q  rsX>OH GSr H=VOHaYThX ] i [] T \ a=H>T9HQXFfhHQFaYrSUQQRHQYi ] TQ"S ^ ] TX ] iQFTi§i ] T b Hr
] dOH \ SeXRHT \ fhH"ISUQ<TSezUH! #"$%"'&)(+*-SUTaYSUraYTrhfhHQ$aYrSUQQHQYfSUiQ$rH  ThX$fhH \ Hif \ HiSUaYa=HQQ  rsH+dyS \ XsH
fhHQaYrSUQQRHQdS \ Hi>XRHQr ]U\ Q¥fhHr E OH \ sXSezUHU  ] TQfOHY£iQQ ] iQ¥rSWQ>OHISUi>X>TH:fT i ] T b Hr ] dOH \ SeXRHT \
dS \ rsH \ Hi ] ISezUHfhHQLi ] IQ"ISUQ>TOHQLHi fhHQFi ] IQ" \ SUQYXSUifQ,<ThHQ ] i XZ<dSezUHHiX \ S  - ihHrSfQ 
dS \ X ] i:fHQgi ] IQISUQ<T+OHQ"fhHQXZ<d9HQgfhHQgaYrSUQQHQY  ] TQ ]U\ ITr ] iQ+HYXd \] T bU] iQrsHQd \] d \  OHYX>OHYHQ
TQTHrrsHQ¥fhH}Q T \ HYX<OHPfT QZ<QRX GHIH§fhH:XZ<d9HQY$SUiQ	<ThH.>ThHr/>ThHQd \] d \  OHYX>OHQQTddr OHIHi>XSU \ HQr OHYHQ
SUTqa ] iX \] rHfhH b Q  rsX>OHU10H \ XSUiQa E ] sV¯fhHa ] ia=HYdX ] iQ¤fhHi ] X \ HI ] f GHrsHQ2 iQd \ Hi>X"fTqQ ] TaY
f3 Idr OHIHi>XSeX ] i \ OHSUrQ<OHYHPd ] T \ rsHI ] IHiXQ ] TQrSW ]U\ IH}f3 Tid \] X ] XZ<d9HU54LH}a=H:d \] X ] XZ<d9H
i ] TQX \] iQrsHQ
z \ SUifhHQrzvihHQ
f3 TiHi>X>OHYz \ SeX ] iHi b>\ SUsH*z \ SUifHT \ fhH+i ] QaYrSUQQRHQfSUiQrsHrSUihzvSezUH
p ] 0gSUIr
6 ³ c~ ± #7 ® ~P a ] ia=HYdX ] i§fhHrSUihzvSezUHQYa ] i>X \] rsH¥fhHrS b Q  rsX<OHFfhHQi ] IQYhS  QRX \ SUa=X ] i§fSUiQrsHQ






+ A^ Ha=X  ]U\ sHi>XRHf d \] z \ SUIIihza ] ia=HYdXQ¤S \ H ] 1XRHiqaYrSUIHf¯X ] d \]cb fhHSd \ SUa=XaYSUr b sHY  ] $a ] iA
aYT \\ HiXQRZAQRXRHIQY-,SUQaYSUrrsZU ]UA^ Ha=XQ"H=VAa E SUihzvihzIHQQSezUHQg  E rHISUiSezvihzX E H \ iXRH \ iSUr!QXSeXRHQ
iSd \  b SeXRH¬SUQ E  ] iQRHYHI SdyrSUTQ  rsH+I ] fhHr ] 9a ] IdThXRH \ Q ]U\ SezUHi>XQi>XRH \ SUa=Xiz ]cb H \ S¥ihHYX  ]U\¢ 
D ] zv b HQ ] rf QRHISUi>XaYSUr$ ] TifSeX ] iQ¤X ] X E Q¥fhHSAi<TIH \] TQ¤¬TifSUIHiXSUr$QXTfsHQ/. tUlAn<Jcw<
n_xtUoA!tUmAtvw<ynvw<nUnhJ0Ayw<t_x#1d \] d ] QRHaYSUraYTr9X E SeXFa ] I  ihH ]UA^ Ha=XQFSUif¯a ] iaYT \\ Hia=ZU
,ThXX E H \ HH=VAQRXQSUi ] X E H \ a ] iihHa=X ] i  HYX¦ +HYHi ]Uh^ Ha=X  ]U\ HiXRHf5fhHQszviSUif a ] iaYT \\ Hi>X¥QRZAQ 
XRHIQY 0 ] iaYT \\ HiXd \] z \ SUIQS \ H E sz E rsZa ] IdrH=V5SUif3H=V<X \ HIHrsZ5f2aYTrsXX ] zUHYX \ sz E XY  E rsH
]UA^ Ha=X  ]U\ sHi>XRHf fhHQzvi ]!3 H \ Q¤QRX \] ihz§QTdd ]U\ XF ]U\ I ] fTrS \ SUifqia \ HIHi>XSUr-fhHQszvi9TQTSUrrsZ  Z
X E HPIHSUiQ ] FaYrSUQQRHQY54Lih ]U\ XTiSeXRHrsZU$X E H}fHS ] XSUIihzqX E HPa ] IdrsH=VhsXZ ] a ] iaYT \\ HiXQRZAQ 
XRHIQ  Z ]UA^ Ha=X  ]U\ sHi>XRHf fhHQszvi Q E ifhH \ Hf  Z " &  7698 ";:(<%&>=6?<%&A@#BC<#D "(6FEG. tUn!1  "IHJ6HX E HiS  rXZ
X ] d \] z \ SUI X E H ]Uh^ Ha=XQi>XRH \ iSUrQZ<ia E \] iKSeX ] i  H E S b  ]U\ Q  Z aYrSUQQi E H \ XSUia=HU§ª \] I X E SeX
d9H \ QRd9Ha=X b HU-ª ] T \ iHYX?6L:%<!DH-IS ¢ HPS Qszvis£aYSUi>Xd \] z \ HQQ sX E X E H \   ]U\¢ .Jl1 Wª ] T \ ihHYXM6:<#DH
QThddrsHIHi>XgX E HX E H p ] i¯aYSUraYTrTQN.JUJUJt1 sX E aYrSUQQHQSUif ]UA^ Ha=XQY!Q ] SUQX ] SUa=XTSUrrsZ§d \] d ] QRH
SQ ] rThX ] iPX ] SUrr9X E Hi E H \ sXSUia=HSUi ] ISUrHQ ] O. tUn!1 
P]  H b H \ ¥SUQ§ HfhHQa \   H i ] T \ d \ H b  ] TQ}  ]U\¢ . tUt#1 Lª ] T \ ihHYXQ6L:R<#DH/ Q§I ] fhHrL SUrrQ}Q E ]U\ X
i3 ]U\ Iihz X E H  SUQQ ] ¤S d \ SUa=XaYSUrgIdrsHIHi>XSeX ] iS, \ sHLTZUª ] T \ ihHYXU6:V<!DH Q:aYrSUQQaYSUraYTrTQ
f ] HQ¥QThdd ]U\ XX E Hia \ HIHi>XSUr-d \] z \ SUIIihz ] QRZ<ia E \] iKSeX ] i d ] raYsHQ  ThXsXQXZ<d9HQRZAQRXRHI
QQ ] IH E ]   a ] TiXRH \ iXTX b HSUifQszvi£aYSUiXrZ \ HQRX \ a=XQ¤X E HaYrSUQQRHQ¥X E SeX¥aYSUi  Hd \] fTa=Hf  Z
i E H \ sXSUia=HUe  E Hia ] IdyS \ HfX ] X E ] QRHX E SeX$aYSUi  H  \ sXRXRHif \ Ha=XrsZUW i?. tUt!1 v +HgId \]cb Hª ] T \ ihHYX
6L:X<!DH QI ] fhHr  ZfHQszviiz¤SihHY  X¦Z>d9HFQRZAQRXRHI§ ] 9  E a E X E HFISUia ] iX \   ThX ] iQ$X E HFiaYrTQ ] i
] 
a ] IdrHYXRHQRZAia E \] iKSeX ] i  H E S b  ]U\ iaYrSUQQ+XZ<d!HQ + T \ I ]U\ HH=V<d \ HQQ b HaYrSUQQ+XZ<d!HQ+SUa=XTSUrrsZ
QThdd ]U\ XFQRZAia E \] iKSeX ] iqi E H \ sXSUia=H  HYXRXRH \ Y,ThXY  Hihz <TsXRH b H \!] QHU!X E HYZ¯IS ¢ HH b HiI ]U\ H
b Q  rH:SUi ] X E H \ Q E ]U\ Xa ] Iihz ] X E H ]U\ szviSUrfhHQszviiSUIHrsZ X E HWrSUa ¢] LS  QRX \ SUa=X ] i i3aYrSUQQ
XZ<d9HQY  E a E i ] T \ fhHQszviPH=VAd \ HQQ E ]   aYrSUQQRHQS \ H¥QRHYHiW \] IX E H ] ThXQfhH  ]U\ rf

Z HiH \ SUrrsZU
i ]U\ ISeX ] i E fizSUrr ]  FQ¤X E HQRHYdS \ SeX ] i  HYX¦ +HYHi S \ HQRX \ a=XRHfi>XRH \ ¬SUa=HSUifS
¬TrrhIdyrsHIHi>XSeX ] i>SUifId ] QRHQ+rIsXSeX ] iQ ] i E ]  (SiSUIHLaYSUi  H \ HY H \ Hia=Hf[W iSi>TXQ E Hrr
X E Qd \ iaYsdrsH \ ihzvQFX  ] SUf b SUi>XSezUHQL\L£ \ QRXY9 \\ HrH b SUi>XLfHYXSUrQLS \ Hz ] XRXRHi \ f ]  9 S bU]U\ ihz§a ] fhH
a ] Id \ H E HiQ ] i
_ISUiXRHiSUia=HUvSUif \ HTQRH#]QRHa ] ifUa \ sXaYSUr<fhHYXSUrQS \ Hd \] XRHa=XRHf S bU]U\ ihz¤QRZAQRXRHI
\]U TQRXihHQQ¤SUifi b S \ SUi>XLzvTS \ SUiXRHYHU P]  H b H \ 1HY « ]U\ ISUrQIQ¤S \ H \ HYd ]U\ XRHfiqX E HrXRH \ SeXT \ H
X E SeX:HsX E H \ SUff \ HQQX E H IdrsHIHiXSeX ] i ]  E fihzi a ] iaYT \\ Hi>XQRHYXRXizvQY ]U\ i b HQRXszvSeXRH sXQ
IdySUa=X ] i¥QRZAia E \] iKSeX ] i^W i¤¬SUa=XYUª ] T \ iHYX"6L:_<!DH E S b H+QThddrHfS \ szvfLd \  b SUa=ZLd ] ra=Z J` acbhh ®
SUii ] XSeX ] iQ ] i iSUIHQ*X ] X E H \ I ] fHrid.Jl1 ]U\ X E Q"dyT \ d ] QRHU P]  H b H \ X E H \ fhHQszvi QT 3 H \ Q
 \] I a ] IdrsH=VhsXZU
SUif I ]U\ HQH \  ] TQrZU ] irZWQThdd ]U\ XQLrIXRHf¯ih ]U\ ISeX ] i E fihzh¨<d9HaYs£aYSUrrsZU
 HaYrSUQQs1ZTQH \ Q ] 
SaYrSUQQiX ] X  ] aYSeXRHYz ]U\ sHQL\e@gfIhL6i=:XjkEL6L8iEF  E ] a \ HSeXRH ]UA^ Ha=XQ \] I X E HaYrSUQQL]
SUif"'&  6L8"J:(<%&A=F6jkEL698E"  E ] fH \  b HgihHY  aYrSUQQ*fhHY£iX ] iQ  Zi E H \ sXihzX E H"aYrSUQQSUifX E Hgd \  b SUa=Z
d ] ra=Z}SeddrsHQQ ] rHrsZ:X ]]UA^ Ha=XTQRH \ Qg  E rsH¤SUrs SZAQFrsHS b HQF¬Trr9SUaYa=HQQFX ] i E H \ sXSUia=HTQRH \ Q
W iX E Q
dSed9H \ c H* ] rr ]  5ª ] T \ ihHYXO6L:_<!DH QI ] fhHre ]U\ a ] iaYT \\ HiX ]Uh^ Ha=X  ]U\ HiXRHfd \] z \ SUIIihzh
SUif  +HQRXTfZWih ]U\ ISeX ] i E fizi¯sXY + T \ ISUiqa ] iX \   ThX ] i Q"X¦  ]  ] rf¤ª- \ QRXY! +HfhHY£iHS
QIdrsH \ d \  b SUa=Za ] iX \] rhIHa E SUiQI SeX$X E H ]Uh^ Ha=X*rsH b Hr U  E a E Id \]cb HQX E H ] ihH ] ^.Jl!1 *¨AHa ] if
 H"iX \] fTa=HSiHY  H=V<dyraYsX E fihz ] d9H \ SeX ] iiX E H"aYrSUQQ*aYSUraYTrTQY D"E Q-SUI ] TiXQ$X ] Qszvis£yaYSUiX
a E SUihzUHQ¤i 9] X E X E HQRHISUi>XaYQLSUifWX E HXZ<dihz ] *aYrSUQQ ] d!H \ SeX ] iQYgLQ \ HY S \ fQYyX E H  HihHY£XFQ
SUrQ ] X¦  ]  ] rfl\$£ \ QRXYA +H¤zvSUiPS  QRX \ SUa=X ] i§iPaYrSUQQXZ<d9HQ  E rHQRXrrd \ HQRH \b ihzQSe1HYX¦ZA]QHa ] if§SUif
I ]U\ H"Id ]U\ XSUiXrZUv +H \ HSUa E SI ]U\ Hgd ]  H \ ¬Trha ] iaYT \\ HiX ]UA^ Ha=X  ]U\ sHi>XRHf}aYSUraYTrTQU FsX E TH=Vh  rsH
b Q  rsXZa ] i>X \] r
mnmpo!q&risFtu
x   i   JL

D"E H \ HQRX ] yX E Q-dSed9H \ Q ]U\ zvSUiKYHfSUQ$ ] rr ]  FQ^W i¨<Ha=X ] it<> +Hgd \ HQRHiX$X E H +  p ] iaYSUraYTrTQ
K S b S \ SUi>X ] $X E H p ] iqaYSUraYTrTQF FsX E a ] iaYT \\ HiX ]UA^ Ha=XQd \] d ] QRHf  Z¯ª ] T \ ihHYX/6L: <!DHid.Jl1 
SUif5IHSUi  E rsH HSeXT \ H}S¯QIdrsH \ a E HIaYSUr+QRHISUi>XaYQ FsX E d \  b SUa=ZUMW i¨<Ha=X ] in< H:fHQszvi
SaYrSUQQPrSUihzvTSezUH ] i X ] d ]  +  p ] i"aYSUrrHf + p ] iL D"E Q:aYrSUQQ}rSUihzvTSezUH H=V<XRHifQPX E H ] ihH
] C.Jl!1" FsX E X E HWaYSedS  rXZ ]  E fihzh D"E HWQRHISUi>XaYQ ]  + p ] i QfHY£ihHf i ¨<Ha=X ] i x i
XRH \ IQ ] -H b SUrTSeXihzaYrSUQQHQFi>X ] drSUi ]UA^ Ha=XfhHY£isX ] iQY*«`
QRXZArsH¥X¦Z>d9HQZ<QRXRHI%Qgd \]cb fhHf
 ]U\ + p ] i%i¨<Ha=X ] i l<  H QRXSeXRHX E HQRXSUifS \ f Q ] TifiHQQ}d \] d9H \ XZ ] X E HX¦Z>d9HQRZAQRXRHI
i¨<Ha=X ] i5m<$SUQ Hrr*SUQQ ] IH ] X E H \ Qd!HaY£ad \] d9H \ XHQ¥a ] ia=H \ iihz E fihzh [*\]<] "fhHYXSUrQS \ H
]U\ zvSUiKYHf SUQSUi Sedd9HifsVqSeXX E HHif ] gX E QdSed9H \ }ªiSUrrsZUS§d \] X ] X¦Z>dihz¯QRZAQRXRHI Q¥a ] fhHf
 ]U\ + p ] i i + 0SUIr ]U\ H=V<d9H \ IHiXSUrdT \ d ] QRHU 4¤QaYTQQ ] iQ¤QRXITrSeXRHf  Z¯X E Hd \] X ] X¦Z>dyihz
  ]U\¢ aYSUi  H ] Tifqi¨AHa=X ] i w>ISUirZWa ] ia=H \ iiz E ]  «X ] ia ]U\ d ]U\ SeXRHX E HId \]cb Hf I ] fhHr
i>X ] X E HaYT \\ HiX p ] 0SUIr
QZ<QRXRHI .Jn1 
  	 
L #$,#*) ) "
 gg#-,} #-,
  "!$#&%('")*+,-.'/01%32
+ A^ Ha=XQLS \ QRHiSeXT \ SUrrZ} \] I%X E H p ] i aYSUraYTrTQF  E Hi ^ ] ihfhHY£isX ] iQ"S \ HiSUIHfqSUif rs1XRHf¯X ]
 HX E H b SUrThHQ ] -X E H¥aYSUraYTrTQY$ª ]U\ iQRXSUia=HUS ] ihH= drSUa=H  T 3 H \g]UA^ Ha=XQ"fhHY£iHf§SUQg ] rr ]  FQ\
³ |&465879393:<;>=
? 7@BADC  ;FEHGJILK ? @3MNAOEPQ;  ;: ?1R MNASEHG 0Ta1~ VU<W K1:NADC.E
³ HX3:<@A;FEHG U8W KF:YAZC&EPQ;  ;: ?1R MNAZC.EG [T^a ~  ILK ? @3MA\E
a^]a[T^a ~  ILK ? @3MASE
p TQRXSUQ ^ ] iAfhHY£iX ] iQY ]UA^ Ha=XQS \ HWa ] rrHa=X ] iQ ] ¤a E SUiiHrgfhHY£isX ] iQY P]  H b H \  b SUrThHQS \ H
i ]   X E H¤a ] rrsHa=X ] iQ ] 
a E SUiihHrQX E HIQRHr b HQY<  E rHFa E SUiihHrQ  Ha ] IH¤rS  HrQ+SeXRXSUa E HfPX ]]UA^ Ha=XQY
D"E SeXQYa E SUiiHriSUIHQi ]    H E S b HPSUQIHYX E ] f iSUIHQi ]Uh^ Ha=X  ]U\ HiXRHfrSUihzvTSezUHQY§QSUi
Id ]U\ XSUi>X¥a ] iQRH <ThHia=HU-a E SUiihHr*iSUIHQS \ Hi ] r ] ihzUH \ rH=VAaYSUrrsZ Qa ] d9Hf D"E H  SUQa ] d!H \ SeX ] i
] *X E HaYSUraYTrTQ \ HISUiQLSUQRZAia E \] i ] TQLIHQQSezUHQHifihzh  ThX¤sX¤Qi ]   H=V<d \ HQQRHfq FsX E ]UA^ Ha=X 
]U\ sHi>XRHf f ] X¥i ] XSeX ] iª ]U\ iQRXSUia=HU
d \] a=HQQ 537939:_;  ? 7@AZC  ;`E QHifQS ? 7@AaC  ;FE IHQQSezUHX ]
X E H ]Uh^ Ha=X 537989:_; v  E H \ H ? 7@ Q$X E H"fhHQRXiSeX ] ia E SUiihHrSUif AaC  ;`E Q$X E HFa ] i>XRHiXY  ] Xa=HFX E SeX
X E H¤IHQQSezUHLd ] QQRHQQHQ+S ; a ] Id ] ihHi>XY<SUi ]UA^ Ha=XSUaYa=HYdXihzIHQQSezUHQ ] i:X E H ;: ?bR M rS  HrQ ] SUQ
X ] SUa ¢ i ]  FrsHfhzUH ? 7@ QTaYa=HQQY
S  HrQ}fHY£ihHf(i ] ihH ]UA^ Ha=XWS \ H ]U\ zvSUiKYHf  Z QRH b H \ SUr \ HSUa=X ] i \ TrsHQ}X E SeX§QRd9HaYs Z E ]  
IHQQSezUHQQRHi>X ] iX E HQRH:rS  HrQL Frr  HQRZ<ia E \] iKYHfSUifd \] a=HQQHfª ]U\ X E H ] ihH= dyrSUa=H  T 3 H \
H=VhSUIdrsHWS 9]cb HUg ] T \ rS  HrQS \ H¯fhHY£iHf SUif S \\ SUizUHf i X¦  ]5\ HSUa=X ] i \ TrsHQY ª ] rr ]  FihzX E H
^R] iA dSeXRXRH \ i¯QRZ<ia E \] iKSeX ] i§IHa E SUiQIW ]UA^ Ha=X 587989:<;  Frr  H E S b HSUQg ] rr ]  FQL\
c W 
X E H  T 3 H \ QHIdX¦Z  "IH;6HhSUi IdK ? @3MASE IHQQSezUH¥Q+d!Hifihz)* <SUifPSdyThXSeXRXRHIdXgQISUfhH
  ZQRHifihz§S ? 7@AZC  ;FE IHQQSezUH * -X E Hi X E H  T 3 H \  Frr \ HSUa=X  ZqQ E s Xihz§sXQRHrsi>X ] X E H
U8W K1:NADC.E QXSeXRHU
c ¨AZ<IIHYX \ aYSUrrsZU+X E H b SUrThH C QRX ]U\ Hf i X E H  T 3 H \  "JHJ6HSeU8W K1:NADC&E IHQQSezUH Qd9Hifihz)*
aYSUi  H \ HYX \ sH b Hf  Z X:_@BAf;`E  D"E H  T 3 H \ QRHifQ  SUa ¢ X E H b SUrTH ] i rS  Hr ;: ?bR M ] LX E H
a ] i>Xi<TSeX ] i ]UA^ Ha=X ; SUif
a ] iaYT \\ Hi>XrsZU \ HYXT \ iQ  SUa ¢ X ] X E HHIdX¦Z§QRXSeXRHU
c Li>Z ? 7@ \ H >THQRXQ$QRHi>XX ] SL¬Trr  T 3 H \  ]U\ X3:<@ \ H <ThHQRX-X ] SUiHIdXZ  T 3 H \ *
 rr  HgfhHrScZUHf






c ª-iSUrrsZUAX E H  ] dX ] iSUr * a^]^a1 d \] a=HQQ"isXSUrKYHQX E H ]UA^ Ha=XSUQ"SUiWHIdXZ  T 3 H \ 
 QIrS \ H=VhSUIdrH FsX E I ]U\ HIdrsHIHiXSeX ] ih ]U\ sHi>XRHf§fhHQa \ sdX ] i§QgSUrQ ] TQRHfWi5. t1 
 ] XRHWX E SeX HWTQRH§X E H ¢ HYZ<  ]U\ f 0Ta ~  ]U\\ HaYT \ Q b H RQRHr \ HY1H \ Hia=HQY ¬ª ] T \ ihHYX 6L:V<!DH+TQRH
]UA^ Ha=XiSUIHQ¥X E HIQRHr b HQ * DFE QQ ] ihH ] X E HI ] fs£yaYSeX ] iQL +HiX \] fTa=HU W izUHihH \ SUr  E Hi
SUi ]UA^ Ha=XQ+a \ HSeXRHf
AXaYSUi  H \ HY1H \ Hia=Hf:i:X  ]¢ ifQ ] d ] QsX ] iQ\HsX E H \\ HaYT \ Q b HrsZ \] I sXQ
zvTS \ fHfd \] a=HQQRHQ+SUifX E H a^]^a1 d \] a=HQQ  "'& :698 &A<!D@!E"J: "J@%& E*] ]U\] X E H \  QRH 6 :698 &A<!D@!E"J: "J@%& E* 
D"E HqTQSezUH ]  0Ta1~ SUrr ]   TQX ] fQRXihzvTQ E X E H X  ]¢ ifQ ] ¥d ] QsX ] iQQRZAiXSUa=XaYSUrrsZUFi X E H
QRHiQHX E SeXi iXRH \ iSUr-d ] QsX ] iQ \ HY H \ Hia=HQS \ HSUrs SZAQX E \] Thz E 0Ta ~   E rsHiH=VAXRH \ iSUr ] ihHQY
\ HY H \ Hia=HQS \ H¥SUrs SZAQ"X E \] Tz E ]UA^ Ha=XFiSUIHQY
i  ,	
`#`%  Y!	a%
D"E HPTQSezUH ] X E H:X¦  ] rS  HrQ ILK ? @3M SUif U<W K1: i X E H 537939:_; ]UA^ Ha=XS 9]cb HWQQRd9HaYSUr` ]U\ H
d \ HaYQRHrsZUX E H QXSeXRH ] X E H ] ihH= drSUa=H  T 3 H \ HsX E H \ HIdX¦Z ]U\ ¬TrrQHia ] fHf SUQPS IHQQSezUH
d9Hifiz ] iHsX E H \ ILK ? @3M ]U\ U8W KF:  ` ]U\ H ]cb H \ X ]¢ HYHYd X E H  T 3 H \ a ] iQQRXRHi>XY+QTa E IHQQSezUHQ
Q E ] Trf ihH b H \ Sedd9HS \ QITrsXSUihH ] TQrsZU  HfhHY£yihH 537939:_; aYS \ HY¬TrrZ3X ]\ HQd!Ha=X}X E Q + A^ Ha=X
5379393:<; QisXSUrrsZHIdXZPSUif§QR FsXa E HQgSUrsXRH \ iSeX b HrsZ  HYX¦ +HYHiWQXSeXRHQ"¬Trr!SUifPHIdX¦Z}SUaYa ]U\ fihz
X ] X E H ] d9H \ SeX ] iQ¤SeddyrsHf X ] XY PF]  +H b H \ X E Q ¢ if ] zvTS \ SUiXRHYHQ \ SezvrH#\SPQihzvrHIHQQSezUH
QRHi>X ] i HX E H \ ILK ? @3M ]U\ U<W K1:  \] I ] ThXQfhHWQT72a=HQX ] \ HS ¢ X E H¯i b S \ SUiXY D ] S bU] f X E QY
ª ] T \ ihHYX 6L:<!DH!SUf ] dXFS \ szvfPd \  b SUa=Z:d ] ra=Z:iWX E H \ I ] fhHr .Jl1 X ]\ HQRX \ a=X"X E H b sHY FQ ]  ]UA^ Ha=X
TQRH \ QY 0 ] i b HiX ] iSUrrsZUrS  HrQQRXS \ Xihz FsX E SUi Thdd9H \ aYSUQRHrsHYXRXRH \ ¬QTa E SUQ ILK ? @3M SUif U8W K1: *S \ H
A8 "!<#:6 SUif IHQQSezUHQQRHi>X ] iX E ] QRHWrS  HrQQ E ] Trf5SUrs SZAQ ]U\ zviSeXRHP \] I iXRH \ iSUrd ] QsX ] iQY
+ X E H \ rS  HrQS \ HqTi \ HQRX \ a=XRHf ¬QTa E SUQ ? 7@ SUif X:_@ *  DFE HYZ3S \ HAj&f9D "I=¯SUif   ]U\¢ SUQ:d ]U\ XQ
]!3 H \ Hf  Z:X E H ]UA^ Ha=X"X ] X E HH=VAXRH \ iSUr  ]U\ rf
W XQL  ]U\ X E i ] XaYihz}X E SeX¤X E Hd \  b SUa=Z¯d ] ra=ZWQLHih ]U\ a=Hf QRXSeXaYSUrrsZU  E rHXZ<dizh  SUIHrsZU
XZ<diz¥Hi b  \] iIHiXQ  if ]UA^ Ha=XiSUIHQ+X ] @gfIhL6i=:[:769E  E a E rQRX$dT  rarS  HrQ ] irZU  E rsHgX E H
XZ<d9HQ"SUQQ ] aYSeXRHf¯X ] 0Ta1~ S \ H¥a ] IdrHYXRHSUifWrQRXgSUrrrS  HrQY
 B., #&!	#F2	$Y
 !" # ° ]!C%$
D"E HL ]U\ ISUr!QRZ<i>XS_V ] X E H +  p ] i}aYSUraYTrTQQfhHY£iHf:i}ª-szvT \ HJe  H¥SUQQTIHX¦  ] fQ ^ ] iXQRHYXQ
] *fhHi>Xs£H \ QL\$ ]U\b S \ S  rsHQ ]U\L]UA^ Ha=XiSUIHQ*'&)(+*,(-%(.0/21:!SUif§ ]U\ rS  HrQ435/76gª ]U\ d \  b SUa=Z
dT \ d ] QHUX E HQRHYX ] rS  HrQ86 QL¬T \ X E H \ dyS \ XsX ] ihHf i>X ] X  ] fQ ^ ] iXQT  QRHYXQY FsX E:9 /:;  ]U\
d \  b SeXRH¥rS  HrQSUif=<>/=?  ]U\ dyT  raLrS  HrQYW i§zUHihH \ SUrh H¥  \ sXRHA@¯ ]U\ HsX E H \ SiSUIH \] IB1
]U\ X E H ¢ HYZ>  ]U\ f [T^a ~ h  E a E \ HY H \ QgX ] X E H¥QRHrs ]UA^ Ha=XY
D"E \ HYHQRZAiXSUa=XaaYSeXRHYz ]U\ sHQ¤S \ HfhHY£ihHfl\d \] a=HQQRHQ4C ^R] iAfhHY£isX ] iQ'D SUif ^R] iA dySeXRXRH \ iQ
E - d \] a=HQQ*aYSUi  HgHX E H \ Si<Trr<d \] a=HQQ*uA<S  z \] Thd ] *-IHQQSezUHFfhHQXihHfX ] X E H"QSUIH ]UA^ Ha=X
&GF E USgdS \ SUrrsHrva ] Id ] QsX ] i ] hd \] a=HQQRHQ)C5H G CJIe ]U\ SUi ]UA^ Ha=XfhHY£iihzgd \] a=HQQ ³ |&4 . = D a ]a1
C a^]LK * ^ ] iAfhHY£iX ] i0D QgSfQ ^ Tia=X ] i ]  \ HSUa=X ] i \ TrHQ ]  ]U\ I E P C«X E SeXSUQQ ] aYSeXRHS
^R] iA dSeXRXRH \ i E  FsX E S}zvTS \ fhHfqd \] a=HQQ8C ^ ] iA dSeXRXRH \ i fhHY£iHQLS§QHYX ] QRZAia E \] iKYHf  G *
rS  HrQF FsX E  ]U\ ISUrS \ zvTIHiXQYSUif X E Ha ]U\\ HQRd ] ifihzzvTS \ fHf¯d \] a=HQQ¤QRd9HaYs£HQ"X E H  H E S b  ]U\
  E Hi5IHQQSezUHQ ] i X E HQRH:rS  HrQ¥S \ HPa ] iQTIHf5QITrsXSUihH ] TQrsZU  ] XRH}X E SeXSUrX E ] Thz E  H}  \ sXRH
3 NM@ * ]U\ IHQQSezUHdSeXRXRH \ iQiPªzvT \ HJeh +Hi: SUa=X"SUffsX ] iSUrrsZQRXSeXRHX E SeX 0Ta1~ aYSUi ] irsZSedd9HS \
i§IHQQSezUHQRHifihz  ThX"ihH b H \ SUQg ]U\ ISUr
S \ zvTIHiXQ ]  ^R] iA dySeXRXRH \ iQY
mnmpo!q&risFtu
m   i   JL

C ( K \\ =   ³  ® ~~ ® ~
u i>Trr!d \] a=HQQ
&)F E IHQQSezUHQRHifiz
0Ta ~ F E \ HaYT \ Q b H¥IHQQSezUHQRHifiz
C H G CJI dS \ SUrrHr!a ] Id ] QsX ] i
³ |`4 . = D a ]a1 C a^]LK ]UA^ Ha=XFfhHY£iX ] i
D \\ =  ³ a^] ± ´ ® ]aa ³ ]~
E P C \ HSUa=X ] i \ TrsH
D H ³  D I fQ ^ Tia=X ] i ] $fhHY£isX ] iQ
E \\ =  ³ a^] ± ` h ® d]~
3 NM@ * IHQQSezUHdSeXRXRH \ i
E H G E I QRZAia E \] iKSeX ] i






 C G K *   C (   K
	
!"$#&%




  ³ |&4 & = D a^]^a1 C a ]2K  &GF/D ³ %a^]^a1  * P C* 56 &GF a^]a  *(  K
798 #;:)
=<>"$?@?
 0Ta1~ F 3  M@3*BA$C  56D  0Ta ~ *F 3   NM@3* *
(+*,E
=<>"?F?
 &GF < NM@ *A$C 5G &GF <   NM@* *
HJI K
&)F/ F F F E P C F F F *  56 &)F EML AC &GF/ F F F E P C F F F *   0Ta ~NC &3*  C L
< 8I ?F#;:)	PO
QSR .T HUA$C QSR VT I
Q ( QSR .T H ( T A$C Q ( QSR .T I ( T
< 8I ?F#;:)	PO
=(+*,
 CW &GF D .TYX &B-/4/Z1. Q 1'3[/217. T 1
Q  C ( T  Q (+&)F D .T X ( T
ª-szvT \ Htk\M,0 P ¤` ]  +  p ] iP FsX E d \  b SUa=Z
p ] iA dSeXRXRH \ iQ  if3 ]U\ ISUrgS \ zvTIHiXQ:ia ]U\\ HQRd ] ifihz zvTS \ fhHf d \] a=HQQHQYSW i SUffsX ] i
X E H ]UA^ Ha=X¤fhHY£isX ] i ³ |`4 . = D a^]^a1 C a ] K  ifQX E H ]UA^ Ha=X¤iSUIH .i K SUif¯X E H ¢ HYZ<  ]U\ f
0Ta ~ X ] .qi C SUif3i X E H}zvTS \ fHf5d \] a=HQQRHQi D   H§fhHi ] XRHPX E H§QRHYX ] " \ HYH b S \ S  rsHQSUQ
/Z1.]\ 1 X E HQRHYX ] - ]U\ ISUr
S \ zvTIHiXQ ]U\\ Ha=H b Hf b S \ S  rsHQ*SUQY^;1.]\ 1 ySUif§X E HQRHYX ] fhHY£yihHfWrS  HrQ
SUQ`_a.]\ 1 ¥¨AHYHª-szvT \ Hx} ]U\ X E H ]U\ ISUrfHY£isX ] iQ ] *X E HQRHQRHYXQ¤i¯X E Ha ] iXRH=VAX ]  + p ] iK X E H






QRX \] iz¯QRHiQRHX E SeXSUrr$X E HrS  Hr$fHY£ihHf  _a. E 1'*¥SUif SUrr-X E H ]U\ ISUr$S \ zvTIHi>XQ 9] Tif E^&1. E 1'*
S \ HWdySU \  FQHPfQRXia=XY D"E HWfhHY£isX ] iQ ] ª-szvT \ HWx5QRd9HaYs1Z3X E H¯rihHS \ sX¦Z ]  ^R] iA dSeXRXRH \ iQ  Z
TQihz§X E H:fQ ^R] iXTi ] i ] d9H \ SeX ]U\    A  ] i5rihHS \^R] iA dSeXRXRH \ i   ] Trf Qszvis£aYSUi>XrsZ Id \]cb H
H=VAd \ HQQ b HihHQQY  Zd \]cb fihz¥S ScZX ] a E Ha ¢ H >TSUrsXZ ] 
a E SUiihHrQ  X E \] Thz E  ]U\ ISUrS \ zvTIHi>XQ* 
LaYa ]U\ fihzvrZUhd \] z \ SUIH <T b SUrsHia=H¥SUifWIdrHIHiXSeX ] iP  ] Trf  Ha ] IHI ]U\ H¥f2aYTrsXY
 !   T ® da v 7+~ ® 5b]! a v~ ² a10T ` acbh °
 HfhHQszvi}X E H ] d9H \ SeX ] iSUr9QRHISUiXaYQ ]  +  p ] iSUQS 8 6 6 " !6N=  769B"J=<!Dn<gf9EF:J8< =: BC<g=  #"'&>6 .Jt1 
\ HY£iHf FsX E S¯i ] X ] i ] d \  b SUa=ZU¯¨ATa E S¯i ] X ] i Qa \ sXaYSUr$X ] QRXSeXizWX E Hd \] d9H \ XsHQ ] gX¦Z>d9H
QRZAQRXRHIQY!iSUIHrsZU!X ] fHI ] iQRX \ SeXihzX E SeXLX E Hd \  b SUa=Z}d ] ra=Z:Hih ]U\ a=Hf  Z§QRXSeXaX¦Z>dihzQI ]U\ H
\ HQRX \ a=X b HX E SUi§X E H ] ihHa E Ha ¢ Hf  Z}X E HIdrsHIHi>XSeX ] i
 =  6LB "I=i<#DXE9@!Dj7: "J@%& Q  T fhHi ] XRHQ¤X E HQRXSeXRH ] +X E HISUa E ihHU9  E H \ H Q QS§QRHYX ] SUa=X b H
]UA^ Ha=XQ ¬iSUIHf ^ ] ihfhHY£isX ] iQ*  \ SUihzUHf ]Cb H \ Z &)F D¯SUif T Q$SITrsXQRHYX ]  \ TiiihzFd \] a=HQQRHQ
d \ HY£V<Hf sX E d \  b SUa=Z¤SUii ] XSeX ] iQY \ SUihzUHf ]Cb H \ Z  C- A8 "!< =  <%&+&>@#:(<#: "I@%&  QSg Tia=X ] i
X E SeXISedQ 0Ta ~ X ] HsX E H \ SUi ]UA^ Ha=XiSUIH ]U\ 0T^a ~ 5¨hTa E Sq Tia=X ] i3aYSUi SUrQ ]  H}TifhHY£ihHf
  \ XRXRHi  0Ta ~ NC *   HaYSUrrX E QFrSUQXLSUii ] XSeX ] iqHIdXZU
SUif¯ HTQTSUrrsZ ] IXsXY D"E SeX ScZU
X E H +  p ] i}d \] a=HQQ4C©a ]U\\ HQRd ] ifQX ] Sa E HIaYSUr
Q ] rThX ] i  C
ª ]U\ ISUrAa E HIaYSUr \ HY  \ sXihz \ TrsHQSedd!HS \ iª-szvT \ Ht< D"E HYZ¥S \ H ] hX  ]¤¢ ifQL\QRX \ Ta=XT \ SUr \ TrsHQ
 \ HYd \ HQRHi>XX E H}QZ<i>XSUa=XaYSUr \ HS \\ SUizUHIHiX ] "X E HXRH \ IQ*SUif \ HfTa=X ] i \ TrsHQ AC \ HYd \ HQRHi>X
X E H§a ] IdTXSeX ] i QRXRHYdQY [*\  b SUa=Z3SUii ] XSeX ] iQS \ HPTQRHf i \ TrsHQX ] rIsXa ] IITiaYSeX ] iQ ] i
d \  b SeXRHrS  HrQ  ¨AHYHfQaYTQQ ] i  Hr ]   ] i E ]   a ] IITiaYSeX ] iQS \ HIdrHIHiXRHf
 * Z HihH \ SUrrZ
QRd9HS ¢ ihzhd \  b SUa=Z¯SUii ] XSeX ] iQ¥QH \b HX  ] dT \ d ] QHQL\£ \ QRXYX ] dSUQQS \] Tif X E H  ifihz ]  0Ta ~
¬a=  \ TrsH
	3*]gQRHa ] if
+X ] ifaYSeXRHPX E HWQTaYa=HQQ ] Ld \  b SUa=Z5a E Ha ¢  Z3X E H§X \  b SUr Tia=X ] i
5 =  [T^a ~+NC 0T^a ~ * 
MTrsHQSUif  PIS ¢ HFdS \ SUrrsHrAa ] Id ] QsX ] i ] 9d \] a=HQQSUQQ ] aYSeX b HFSUifa ] I
IThXSeX b HUg FsX E TisXuA MTrsH!"$#&%(' ]U\ zvSUiKYHQIHQQSezUHQQHiX:X ] X E H¯QSUIH ]UA^ Ha=XY(Lif
\ TrH)+*-,.¤SUa=X b SeXRHQ¤SUi ]UA^ Ha=XLfHY£isX ] iW FsX E S \ HQ E iSUIH &  ] XRHX E SeXL HTQHX E HQfhH
a ] ifX ] i &.-/0/217. D/13 /21k. C%1!X ] zvTS \ SUi>XRHYH¤ \ HQ E ihHQQY 4¤T \ ihzSUa=X b SeX ] iA HX \ HSeX a^]a d \] a=HQQ C
SUQ¤S:Qd!HaYSUr
zvTS \ fHf¯d \] a=HQQ  ZWSedd9HifizsXLiX ] X E H ]Uh^ Ha=X 9] fZ D i¯XRH \ IQ ]  a^]a1  * P C
SUif¯H=V<draYsXrsZPQRHifihzS:IHQQSezUH a^]aYASE X ] rSUTia E C D ] HiQT \ HX E SeXLisXSUrKSeX ] iQ \ Ti ^ TQRX
] ia=HU H \ HQRH \b H¯X E HWfhHY£iX ] i ] ¤rS  Hr a^]a X ] QRHISUi>XaYQ ] irsZU "IHJ6H a^]^a1 i ] XSUaYa=HQQ  rsH  Z
d \] z \ SUIIH \ QY D"E Q*Q ] IH E ]  if \ Ha=X$ ScZX ] isXSUrKYH ]UA^ Ha=XQ \ HLTHa=XQIdrsHIHi>XSeX ] iv  E H \ H
iXSUrKYH \ QLS \ H}a ] IdrsHfa ] fhHUSUQ¥zvTS \ fHfd \] a=HQQRHQS \ HU:ª \] IX E Hd ] i>X ]  b sHY  ] d \  b SUa=Z
a ] i>X \] r!X E HIHQQSezUH ] i¯a E SUiihHr a^]a Q E ] TrfWSUrs SZAQ  HSUThX E ]U\ KYHf
 E Hia=HQ"d \ HY£hVAHfW FsX E 5 
,Z§a ] iX \ SUQXYX E Hd \] a=HQQ K i E H \ sXQX E H ]U\ zviSUr!d \  b SUa=ZPSUii ] XSeX ] i  
 HIdyrsHIHi>Xa ] IITiaYSeX ] iQi¯X¦  ] QRXRHYdyQL\"£ \ QXFd \  b SUa=ZWa E Ha ¢ X E Hi IHQQSezUHa ] iQTIdh
X ] i MFTrHQ/102%435768#&9:9 SUif;*-,.+6<# 9:9S \ H E H \ HX ] a E Ha ¢ d \  b SUa=ZU  H QT  QXsXThXRH \ HSUr
]UA^ Ha=XiSUIH ]U\ 0Ta1~ iqIHQQSezUHQ¤SUaYa ]U\ fihz}X ] X E H ]U\ szviSUr
d \  b SUa=ZWSUii ] XSeX ] i  SUif d \ HY£V
SUi>ZqIHQQSezUHQ¥QRHi>X¤X E \] Thz E 0Ta ~ ]U\ SUiZqdT  ra¥IHQQSezUHQQRHi>X¤X E \] Thz E iSUIHf ]UA^ Ha=XQ FsX E S
ihHY  SUii ] XSeX ] i 5 ifaYSeXihzSUThX E ]U\ KSeX ] iMFTrH
1	qfhHr b H \ Q"SUThX E ]U\ KYHfWIHQQSezUHQ \] I
QRHifH \ Q"X ]:\ Ha=H b H \ Q X E HQTaYa=HQQSUii ] XSeX ] i 5 Q"a E Ha ¢ Hf * 
SUif¯X \ szUzUH \ QLSa ] d<Z ] $X E HSedd \] 
d \ SeXRHzvTS \ fhHf d \] a=HQQAC L   E ] QRH ]U\ ISUr$S \ zvTIHiXQS \ H \ HYdrSUa=Hf  ZqIHQQSezUHa ] iXRHi>XQY-SUif
  E ] QHLd \  b SUa=ZSUii ] XSeX ] i  ifQ 0T^a ~ X ] X E HiSUIH ] X E H \ Ha=H b H \g]UA^ Ha=X & D"E H¤rSeXRXRH \g\ HLTHa=XQ
IdyrsHIHi>XSeX ] iA  E H \ H¥S  ifihz ]U\ X E HaYT \\ Hi>X ]UA^ Ha=XQ"a \ HSeXRHf
,Za ] i b Hi>X ] iUa E HIaYSUr \ TrsHQIHi>X ] i ] irsZX E Ha ] Id ] ihHi>XQ
X E SeX
XS ¢ HdS \ X
iX E H \ HY  \ sXihzh
  E rsH$i¤ SUa=XSeddrsZX ] SUi>ZLQ ] rThX ] iQ9X E SeXa ] iXSUiX E ] QRHU D"E QQ
ISUfhH$H=VAdraYX  ZLX E H*X  ] a ] i>XRH=VAX
mnmpo!q&risFtu
o   i   JL

\ TrHQL\ 6:0	$9 %3   +*-,.,  ]U\-\ TrsH +*),.2*SUif 6<0	 9 %43     ]U\$] X E H \$\ TrsHQ * nW i 6<0	 9 %43   
 H  \ sXRH A C  ]U\ HsX E H \  ]U\ AC( W i 6<0	 9 %43   +*-,.CX E HQfhHa ] ifX ] i & -/ /Z1. Q 13 /217. T 1
d \ HaYrTfhHQX E Hg \ HQ E iSUIH & ] yX E H"iHY FrsZSUa=X b SeXRHf ]UA^ Ha=X$ \] I  HizLaYSedXT \ Hf  D"E H"QRHYXQ /Z1. Q 1
SUif0/Z1k. T 1-S \ HfhHY£iHf§i§SIHI  H \   FQRHISUiihH \ ª-szvT \ H¤xh *
ª ] T \ ihHYX 6L: <!DHhSUrQ ] QTddrsZSd \  b SUa=Za ] iX \] r9IHa E SUiQI iU.Jl1  0 ] IdS \ Hf:X ] X E H \ fHQszvi
] T \ fhHQszviQITa E QIdrH \ SUifISUirsZ¤QRZAiXSUa=XaYSUr>X E SUi ¢ QX ] X E HQRX \ SUsz E XfQRXia=X ] i ] i>XRH \ iSUr
SUifqH=VAXRH \ iSUr-d ] QsX ] iQFX E \] Thz E ¢ HYZ>  ]U\ f 0Ta ~ N,Zqa ] iX \ SUQXYª ] T \ iHYX 6L:e<!DH
TQRH ]UA^ Ha=X¥iSUIHQ
i§SUrr \ HY1H \ Hia=HQgX ]]UA^ Ha=XQYiaYrTfiz \ HaYT \ Q b H  ]U\  Ri>XRH \ iSUr #* ] iHQY D ] H=V<d \ HQQgd \  b SUa=ZUhX E HYZ
H <Tsd¥d \] a=HQQHQGC(iX E Ha E HIaYSUrQ ] Thd FsX E Q ] d E QRXaYSeXRHfd \  b SUa=ZSUii ] XSeX ] iQYC  E a E  SUQaYSUrrsZ
S \ HFrQRXQ ] SUa=X b H ]UA^ Ha=XiSUIHQ DFE H \ H  ZUvX E HYZH=V<d \ HQQ-X E SeX C¡Q*ii>XRH \ iSUrAd ] QsX ] i ¥ \  XY-X E H
]UA^ Ha=XQFi}X E HrQRXY  E HiPd \] a=HQQ C©QgQ ] IHd \  b SeXRH¥IHQQSezUHQRHifihz &GF 9  F F F * Sa E Ha ¢ X E SeX4&
] aYaYT \ Q"iPX E H¥d \  b SUa=Z:SUii ] XSeX ] i¯Qd!H \  ]U\ IHf  Z§SfhHfaYSeXRHf¯a E HIaYSUr \ TrsHU + b H \ SUrrhX E H¥X E H
QRHYXRXiz ] -ª ] T \ ihHYX 6: <!DH!Q"I ]U\ HX ] rsH \ SUi>X"X E SUi ] T \ QYSUQ"rrTQRX \ SeXRHf  ZPX E H ] rr ]  FihzH=VASUIdyrsH#\
³ |&4>= AOEP C ³  K A W EP Wh ASE a ]	  K A
1E
ª ] rr ]  Fiz ª ] T \ ihHYXU6:N<!DHIHQQSezUH¯QRHifihz W
  AOE QrHYzvSUrg  E Hi W5Q ]UA^ Ha=X  sXQRHrs *  E a E
E Sedd9HiQX ]  H§X E HWaYSUQH S 9]cb HU ,Z a ] i>X \ SUQRXYgs W5Q 9] Tif3X ] Q ] IH ]UA^ Ha=X M ] X E H \ X E SUi 
X E SeXd ] QQRHQQRHQLSd \  b SeXRH  rS  Hr H yIHQQSezUHQRHifiz W
  AOE Q \ H ^ Ha=XRHf SeX \ TiXIH  HaYSUTQRH ] 
S}d \  b SUa=Z b  ] rSeX ] i
 + T \ I ] fhHr-aYSUii ] XHITrSeXRHQTa E S}QsXTSeX ] iQia=HSUrr-IHQQSezUHQRHifihzvQ
] iqd \  b SeXRHrS  HrQFS \ Hd9H \  ]U\ IHfWX E \] Thz E X E HQRd9HaYSUr  ifihz 0Ta ~  W X¤QaYrHS \ X E SeXX E HI ] fhHr
] -ª ] T \ ihHYX 6L: <#DHyQ"I ]U\ HH=V<d \ HQQ b H¤X E SUi ] T \ QYSUif ] ihHISZ}£ifPX E SeX"X"QgrsHYzvsXISeXRH ]U\  X ]
SUaYa=HQQ"XQ ]  FiPd \  b SeXRHrS  HrQ+i}SQrsz E XrsZif \ Ha=X¬SUQ E  ] i P]  H b H \ X E HLX¦Z>dyihzQRZ<QXRHI ] .Jl1
Q¤TiS  rsHX ] IS ¢ HSPfQRXia=X ] i  HYX HYHi ]UA^ Ha=XQ  SUif M Q¤S \ HQTrsXY!X E HS !]Cb HH=VASUIdrsHQ
\ H ^ Ha=XRHf¯SeX"X¦Z>dyihzhrsHS b izX E HSUffX ] iSUr!H=V<d \ HQQ b HiHQQ"TihH=VAdr ] XRHf
  	 
LN#$,#*) ) " 	*#"!	
  "!$#&%('")*+, %!$#
0rSUQQRHQ-SUa=X-SUQ-XRHIdrSeXRHQ ]U\ QRHYXQ ]  ]UA^ Ha=XQ* FsX E X E HQSUIH  H E S b  ]U\ ª ]U\ iQRXSUia=HUUX E H+ ] rr ]  Fihz
aYrSUQQFfhHY£ihHQ ] iH= drSUa=H  T 3 H \ Q\
#7 ~~[537989:_;>=
? 7@BADC  ;FEHGJILK ? @3MNAOEPQ;  ;: ?1R MNASEHG 0Ta1~ VU<W K1:NADC.E
³ HX3:<@A;FEHG U8W KF:YAZC&EPQ;  ;: ?1R MNAZC.EG [T^a ~  ILK ? @3MA\E
a^]a[T^a ~  ILK ? @3MASE
LifPX ] iQRXSUiXSeXRH¥SUi ]UA^ Ha=XF \] IX E H¥aYrSUQQYh +Hf ] \
³ |&465879393:<;>=d587989:<;
D"E H a^]^a1 d \] a=HQQQSUiiQRHYdyS \ S  rsHdS \ X ] "SUi ]UA^ Ha=XfhHY£isX ] i E Hia=H:QSUrQ ] rs XRHf i>X ]
X E HaYrSUQQLfhHY£iX ] iaYSUrrHf "'&+";: "I<!D " 698 ¬SUiSUr ] zPX ] =@%&7EF:J8Fj =:(@!8E ]U\ B/< 698Ei ] X E H \ rSUihzvTSezUHQ* 
W isXSUrKYH \ Q rr  HPX \ zUzUH \ Hf   E HiH b H \]UA^ Ha=XQ:S \ HWa \ HSeXRHf  \] I X E HWaYrSUQQY 0 ] IdS \ Hf FsX E
X E HfHQszvi ] -ª ] T \ ihHYX 6L:<!DH  E H \ H¥isXSUrKSeX ] i \ HISUiQgSeX"X E H ]UA^ Ha=XFrsH b Hr
 FsX E HSUa E ]UA^ Ha=X
fhHY£iihz:XQ ]  FiifhHYd9HifhHi>XrsZU!Tis ]U\ I%isXSUrKSeX ] iWzv b Hi SeXX E HaYrSUQQrsH b Hr-Hi ^R] ZAQX E H ] r
r ]  FihzSUf b SUiXSezUHQª- \ QXY ] T \  ScZ§QThdd ]U\ XQgI ]U\ H¥a ] fhH \ HTQRH#\ ]UA^ Ha=XQ ] X E HQSUIH¥aYrSUQQ"Q E S \ H
X E H \ iXSUrKSeX ] ia ] fHUvSUiffT \ izFi E H \ sXSUia=HUeX E HisXSUrKYH \] X E HfH \  b HfaYrSUQQ-Q-IdraYsXrsZ
a ] Id ] QRHfqi§dS \ SUrrsHr FX E X E H ] ihHQ ] *SUrrX E H ]U\ szviSUraYrSUQQRHQYF` ]U\ H ]Cb H \ isXSUrKSeX ] i§QSUrQ ]
! #"%$'&( 
&($*) o  ,+($*"%-." o  







SUiPi>XRH \ iSUryd ] QsX ] i Z SeX E H \ ihzX+ FX E ] X E H \ iXRH \ iSUrd ] QsX ] iQY>iSUIHrsZzvTS \ fHf:d \] a=HQQRHQYhQ
I ]U\ Hd \ SUa=XaYSUrX E SUi E S b ihziXRH \ iSUr9d ] QsX ] iQQaYSeXRXRH \ HfqSeX 9] X E aYrSUQQSUif ]UA^ Ha=XrsH b HrQY
i   !# . ,_#F2	$Y 
W i ]U\ fhH \ X ] fhH \  b HihHY  fHY£isX ] iQ \] I H=VAQRXihz ] ihHQX  ]}] d!H \ SeX ] iQ ] i aYrSUQQRHQLS \ H¥d \]cb fhHf
iG.Jl1(\*fQ ^ Tia=X ] i: ]U\ SUaYaYTITrSeX ] i ]U\g\ HSUa=X ] i \ TrsHQYASUif§QRHrsHa=X b H \ HY£ihHIHi>X ]U\g\ HY  \ sXihzh
ª ]U\ H=VhSUIdrsHUASd ] QQ  rsH"I ] f£aYSeX ] i ] X E Hd \ H b  ] TQ ] ihH= drSUa=H  T 3 H \ ISZ  HX ] r ] z  T 3 H \
a ] i>XRHiX ] iPX E HXRH \ IiSUry ]U\ fhH  ThzUzvizdT \ d ] QRHU  H¥IdrsHIHiXi}XRH \ IQ ] X E H $%"cEchFj &>=: "I@%& ] 
aYrSUQQ  d5879393:<; SUif§X¦  ] ihHY  \ HSUa=X ] i \ TrsHQ I
#7 ~~ R W X d5879393:<; =
[537939:_;
³  R W XNASEG U<W K1:NAaC.E P0T^a ~ VU8W K1:NADC.EG W 7@  ? ;0C@ SC@NADC&E
³  R W XNASEG IdK ? @3MNASE P0T^a ~  ILK ? @3MASEG W 7@  ? ;0C@ 0@3;SCXYA   ILK ? @3M  E
0rSUQQ   R W X [537989:_; i E H \ sXQ [537989:_; fhHY£ihHQFSihHY ¡rS  Hr R W X SUif   ]Cb H \\ fHQX E H¥X¦  ] iA
E H \ XRHfrS  HrQU8W K1: SUif IdK ? @3M  PF]  +H b H \ i¥a ] i>X \ SUQRX-X ]F]Cb H \\ fihzFiQRH >THiXSUr<QRHYXRXizvQYC  E H \ H
ihHY  fhHY£isX ] i \ HYdrSUa=HQ ] rf ] ihHU E H \ HUyfhHY£yisX ] iQFaYTITrSeXRHUZAsHrfihza ] Id9HYXihz  H E S b  ]U\ Q" ]U\
IHQQSezUHQ ] i¯X E SeXa E SUiihHr  6H (gH9rS  HrU<W K1: QZ<ia E \] iKYHfW FsX E 9] X E R W X SUif X:<@ *  D"E H ]U\ fhH \
SUI ] ihzfQ ^ Tia=X ] ia ] Id ] iHiXQ+f ] HQ+i ] XISeXRXRH \   ] XRHX E SeXX E HisXSUrKYH \-] 9aYrSUQQ [537989:_; Q
SUrQ ] IdraYsXrsZFi E H \ sXRHfCIHSUiXX ]F Ha ] Id ] QRHfidS \ SUrrsHre FsX E X E H ] ihH ] aYrSUQQ  R W X d5379393:<; 
¨Aia=H¥aYrSUQQ  R W X d5879393:<; E SUQ"i ] fhHY£iX ] i} ]U\ sXQ ]  i¯iXSUrKYH \ <X E Hi E H \ sXRHf ] iH  Ha ] IHQ
sXQ"isXSUrKYH \ 
Li ] X E H \ iXRH \ HQRXihz"fhH  ThzUzvihz \ H <T \ HIHiX
IScZ  H$X ] r ] z"H b H \ Z ? 7@ SUif X:_@ ] d9H \ SeX ] i  H
IdyrsHIHi>X+X E Qgi}XRH \ IQ ] X E H EL69D6 =: "#6V86	&>69BR62& : ] aYrSUQQ  d5879393:<; SezvSUiQRXgX¦  ] 86	&>69BR62& :
=LD<!jkEL69E#\
#7 ~~ R W X d5879393:<; d5	
 =
5hcdT  d5879393:<; ² a10T
 ? 7@BADC  ;`E ? 7@AZC  ;FE P W 7@  ? ;0C@ SC@AZC&E
 X:_@BAf;`EX3:<@A;1EP W 7@  ? ;0C@ 0@3;0CX&A   X:_@  E
® ]´
D"E H 5hcdT  ² a10T  ® ]´ a ] iQRX \ Ta=X*aYSUi  HgTifH \ QRX ]<] f  ZSUiSUr ] zUZ FsX E ` QRX¦Z<rsHgdySeXRXRH \ iISeXa E 
ihzh D"E H E69D6 =: " !6A< :I:698 &  X ] X E HrsHY X ]   * ] X E H£ \ QRXaYrSUTQRHQ ? 7@  C ( ; *  W X¥ISeXa E HQSUiZ
\ HSUa=X ] i \ TrsH}  E ] QRH ^R] iA dySeXRXRH \ i E SUQX E H§ ]U\ I F F F G ? 7@  F F F * G F F FSUif \ HYdrSUa=HQX E HWQT  
dSeXRXRH \ i ? 7@  C ( ; *  ZX E H \ HY£yihHIHi>X*dSeXRXRH \ i  X ] X E H \ sz E X ]   *  P H \ HU  HaYSUTQRH"X E H \ HY£ihHIHi>X
dSeXRXRH \ i}Q$H=VhSUa=XrsZX E HLQSUIHLSUQ*X E HLQRHrsHa=X b HdSeXRXRH \ i<X E H ^R] iA dySeXRXRH \ i \ HISUiQ*X E HQSUIHfT \ ihz
\ HY£iHIHiXY PF]  +H b H \ X E HzvTS \ fhHf d \] a=HQQ  Ha ] IHQ¥X E HdS \ SUrrHr$a ] Id ] QsX ] i ] X E H ]U\ szviSUr
] ihHSUifWX E H 8 6	&_69BR6 & :)>8 @=F6FEE W 7@  ? ;0C@ SC@NAZC`E ¤¨AIrS \ rsZUAX E HQRHa ] ifqaYrSUTQHISeXa E HQ \ H=
SUa=X ] i \ TrsHQa ] i>XSUiihzWX E H X3:<@ rS  Hr SUif SUffQ¥X E Hd \ i>XihzPd \] a=HQQY D"E H \ HSUa=X ] i \ TrsHQ ] 
[537939:_; S \ HISeXa E Hf  ] rr ]  ihz}X E H ]U\ fhH \]  \ HY£yihHIHi>X¥aYrSUTQRHQY DFE HYZqS \ HHsX E H \¥\ HY  \ sXRXRHi
SUaYa ]U\ fihz§X ] X E H£ \ QRXISeXa E ihzWaYrSUTQRH+sX¤H=VhQRXQY ]U\\ HISUiTia E SUihzUHf
Q¥S§a ] iQRH >THia=HU
 R W X d587989:<; SUa=XTSUrrsZ  H E S b HQSUQL\
#7 ~~ R W X d5879393:<; d5	
 =
? 7@BADC.EG IdK ? @3MNASE P ;  ;: ?1R MNAOEHG 0Ta ~ VU8W KF:AZC&EHG W 7@  ? ;0C@ 0C@NADC&E
³ HX3:<@A;FEHG U8W KF:YAZC&EPQ;  ;: ?1R MNAZC.EG [T^a ~  ILK ? @3MA\EHG W 7@  ? ;0C@ 0@3;0CXYA   X:_@  E
a^]a[T^a ~  ILK ? @3MASE
 6-@&(- +(>A$ o  
0$*" $*>0*-.>A- o &(- 8  1"  o ) : -. & o  1>A- 8 35$'&(!0B 1:-.0*"! "$#&% ' #&% (  "$#&% ') "$#*%+4- &(-,
mnmpo!q&risFtu
JYu   i   JL

  0,	 2L#& % #` 	 	a
XLX E HI ] IHiXYSUrrrS  HrQFfHY£ihHf¯i¯S}aYrSUQQLS \ H b Q  rsH¥fT \ ihzi E H \ sXSUia=HU!Qia=H ] T \ d \  b SUa=Z
d ] ra=Z ] irsZSeddrHQX ] IHQQSezUH QRHifihzvQX ]5]UA^ Ha=XQY PF]  +H b H \ FX E Qa ] IdrsHYXRH ¢ i ]  rsHfhzUH ] 
aYrSUQQ  H E S b  ]U\ ISZPi ] X  H¤iHYHfhHfP ]U\g TrfihzSzv b HiWaYrSUQQ  Z}i E H \ XSUia=HU$ª ]U\ iQXSUia=HUhX E H
fhHQzvihH \"] $X E H¥d \ H b  ] TQ"aYrSUQQ   R W X [537989:_; d5  ihHYHfQi ] ih ]U\ ISeX ] i ] i¯X E Hd \  b SeXRHrS  HrQ
ILK ? @8M SUifU<W KF: ` ]U\ H ]cb H \ yH=V<d ] Qihz TrryfhHYXSUrQgfT \ ihzi E H \ sXSUia=H¤Q ] IHYXIHQdThXQd \] z \ SUI
QSe HYXZ SeX \ Q ¢ -SUif3fhHQszvihH \ Q ] gdS \ Hi>XaYrSUQQRHQISZ5rsHYzvsXISeXRHrZq Q E X ]q\ HQRX \ a=Xi E H \ sXSUia=H
TQRH \ Qg \ HYHf ] I§
LQSUiH=VhSUIdrHU>SUii E H \ sXSUia=H"TQRH \ ISZSeXRXRHIdX*X ] H=VAXRHifX E HFaYrSUQQ  d5879393:<;  FsX E SihHY 
a E SUiihHr ? 7@	  ]U\ dTXRXihzX  ] HrsHIHiXQL\
#7 ~~ ? 7@
 [537989:_; =
[537939:_;
³  ? 7@
ADC  K  ;`EHGJIdK ? @8MBAOEP
;  ;: ?1R MNASEHG 0Ta1~  A U8W KF:AZC`EHG U8W KF:AaKE8E
4Lih ]U\ XTiSeXRHrsZU$X E QiS -b H}IdrsHIHi>XSeX ] i \ HS ¢ QX E H§i b S \ SUi>X ] FS ] ihH= drSUa=H  T 3 H \ ` ]U\ H
QRd9HaYs£aYSUrrsZUX E H ? 7@	 SeXRXRHIdXY ] ia=HsXQTaYa=HYHfQYhQRHifQX¦  ] IHQQSezUHQ ] i:rS  Hr`U<W KF: idyS \ SUrrsHr
¨<HISUi>XaYSUrrZUX E Q+IHSUiQ+XT \ iihzS ] iH= drSUa=H  T 3 H \ i>X ] SUi}i b SUrfQRXSeXRHL  E H \ HX  ]b SUrThHQS \ H
QRX ]U\ Hf¯QITrsXSUihH ] TQrsZU
W i ]U\ fH \ X ] d \] XRHa=X¤aYrSUQQRHQ \] I ¬fhHr  H \ SeXRH ]U\ SUaYaYfhHiXSUr'*"i>XRHYz \ sX¦Z b  ] rSeXihzi E H \ sXSUia=HU
 H i>X \] fTa=H¯S3ihHY  ] d9H \ SeX ] i ] i(aYrSUQQRHQ:X ] E fhHWa \ sXaYSUrFrS  HrQY  H \ HSUa E S3I ]U\ H \]U TQRX
fhHY£isX ] iPTQiz E fihz7\
#7 ~~	:dC d587989:<; =  d5879393:<; Ta1´ ® IdK ? @8M 1U<W K1:

D"E H E fihzaYrSUTQRH Ta ´ ® ILK ? @8M 1U<W KF: E fhHQX E H¥a \ sXaYSUra E SUiihHrQ IdK ? @3M SUif U<W K1:  D"E HYZPS \ H
i ]   S  QRHi>XF \] I X E HaYrSUQQFXZ<d9HSUif  Ha ] IHiSUaYa=HQQ  rsHfT \ ihzi E H \ sXSUia=HU+LQLS \ HQTrXYX E H
d \ H b  ] TQi b S \ SUiX  b  ] rSeXihzfhHY£yisX ] i ] a E SUiihHr ? 7@
  rr  H \ H ^ Ha=XRHf  Z:S  RiSUIHTi 9] Tif 
QRXSeXaH \\]U\   H b H \ X E HrsHQQYd \] z \ SUIIH \ Q¥QRXrr$aYSUi QTddrsHIHi>X ] ihH= drSUa=H  T 3 H \ Q¤ FsX E S ? 7@	
] d9H \ SeX ] iWSUQ" ] rr ]  FQL\
#7 ~~[537989:_; d5  =
 d5879393:<; 	3:LC
³  ? 7@	YAZC  K  ;FE P
#7 ~~  W 0C =
;: ?1R MA\EHG:8@ASEPQ;  ;: ?bR MNASE
³ ;: ?1R MNASEHG U @	_;8@BAOEP0Ta1~  : 8@A\E
a^]a10T^a ~ iU @	L;3@ASE a^]
³ |&4= W SC?a^]
0T^a ~  A ? 7@AaC  `EHG ? 7@BAK  &E<E
W i X E Ha ] fhHS 9]Cb HU
X E H \ HSUa=X ] iQ \ TrsHQ ] X E H¬iihH \ *FaYrSUQQ  W SC QRH \b HX E HdT \ d ] QH ] a ] iA
QTIihzX¦  ] SUa ¢ i ]  FrHfhzUHIHi>XQg \] I X E H ] ihH= drSUa=H  T 3 H \ HY ]U\ HLSUa ¢ i ]  FrsHfhzvihzX E H¥QTaYa=HQQ ] 
X E H ? 7@
 ] d9H \ SeX ] i5X ] X E H}Sedd \] d \ SeXRH ]UA^ Ha=X ;  + ihH}ISZ \ HIS \¢ X E SeXX E H ]U\ fhH \ i   E a E
b SUrThHQ C SUif K S \ H¥QRX ]U\ Hf \ HISUiQgTiQRd9HaYs£Hf

W XQId ]U\ XSUi>XX ] TifH \ QRXSUifX E SeX E fihzWf ] HQi ] X \ HfTa=HX ] H \ SUQihz¯X E H E ffhHi rS  HrQ
 \] I aYrSUQQXZ<d9HQY P fihzSUrQ ] Q+SUi ] d9H \ SeX ] i ] 
X E H¤aYrSUQQQRHISUiXaYQh  E ] QRHLfhHQszviPQ+z ]cb H \ iHf
 Z§X  ] a ] ia=H \ iQY + i X E H ] ihH E SUif
 ] ia=H E ffhHirS  HrQfQSedd!HS \ ] ]U\ iQRXSUia=HU \ HfhHY£iihzS
ihHY  rS  Hr E ] I ] i>Z<I ] TQFX ] Sd \ H b  ] TQrsZ E ffhHiWrS  Hr
Z<sHrfQ"SX ] XSUrrsZ§ihHY  rS  Hr SUif¯QRHrHa=X b H







C ( K \\ =   ³  ® ~~ ® ~
u i<Trr9d \] a=HQQ
&GF E IHQQSezUHQRHifihz
0Ta1~ F E \ HaYT \ Q b H¥IHQQSezUHQRHifihz
C5H G C)I dS \ SUrrsHra ] Id ] QsX ] i
³ |&4 . =  a^] C ]UA^ Ha=XfHY£isX ] i
#7 ~~ =  Ta1´ ® a^] C aYrSUQQ  ifihz FsX E§E fihz
  \\ =  7 ~c~ ® ~
 aYrSUQQ"iSUIH
 S  QX \ SUa=XaYrSUQQ
E P C \ HSUa=X ] i \ TrH
  H ³   I fQ ^ Tia=X ] i
 c[T	  ² a10T	
 ® ]´ QRHrHa=X b H \ HY£iHIHiX
  a^]^a1 C isXSUrKYH \

 \\ = }® ] ®  ® ]! # ®  ® ] ® ~
 HIdXZ§QRH <ThHia=H
 H   I P C  
 \ HY£yihHIHi>XFaYrSUTQRH
E \\ =  ³ a^] ±   ® []~
3 NM@ * IHQQSezUHdSeXRXRH \ i
E H G E I QRZAia E \] iKSeX ] i
 \\ = # ® 7 ® U a ³ ] ±  h ® []~
u HIdXZPdSeXRXRH \ i
E ^R] iA dSeXRXRH \ i
ª-szvT \ Hnk\¨<ZAiXS_V ] X E H + p ] i aYSUraYTrTQ
iQfhHgX E HLaYrSUQQ*X E SeX+TifH \  +Hi>X E fihz7]U ]U\ iQRXSUia=HU ]UA^ Ha=XQa \ HSeXRHf  ZiQRXSUi>XSeXiz¥X E HaYrSUQQ
[537939:_; 	:dC ITQRX"Q ] IH E ]   d ] QQRHQQ"rS  HrQX ] Hia ] fHX E HQRXSeXRH ] $S ] iH= drSUa=H  T 3 H \ 
 )2L# NG	a 
D"E H + p ] i aYSUraYTrTQFd \]Cb fHQFSaYrSUQQFrScZUH \¤] i¯X ] d ]  +  p ] i"W XFHi \ a E HQX E HaYrSUQQrSUihzvTSezUH
] n.Jl1< FsX E S E fizIHa E SUiQI§ >Tsdd9HfL FsX E X E QQThdd ]U\ XYCaYrSUQQfhHQszviH \ QX E TQaYSUia ] I  ihH
SeX rrd \  b SUa=Z d ] ra=Z SUif E fihzPIHa E SUiQI§X ] SUa E sH b H}I ]U\ Hd \ HaYQRHSUifGTH=VA  rsH b Q  rsXZ
a ] i>X \] r ] X E H \ aYrSUQQHQY  H:TQRH}SUi SUffsX ] iSUr$QRHYX ] "fhHi>Xs£H \ Q¤ ]U\ aYrSUQQiSUIHQ  /- D"E H
z \ SUIIS \"] -X E H + p ] iaYSUraYTrTQgQgfhHY£ihHf§i§ª-szvT \ Hn<
+ p ] i  H=V<XRHifQ +  p ] i} FsX E aYrSUQQFfhHY£isX ] iQY<X E TQ ]Uh^ Ha=XQS \ H¥i ]   a \ HSeXRHfW \] IaYrSUQQRHQL\
³ |&4 . =  a^] C 0rSUQQ*fHY£isX ] iQ   S \ H  TrsX- \] I S¬Trr b S \ sHYX¦Z ] 9a ] iQRX \ Ta=XQY*MFHSUa=X ] i \ TrsHQ
S \ H  SUQaaYrSUQQRHQY  H"  \ sXRH  6  ]U\ SQRHYX ] !rS  HrQY-¨ATa E  QXSUifQ- ]U\ S  QRX \ SUa=XaYrSUQQRHQYv  E ] QRH
rS  HrQ¤S \ HfHaYrS \ Hf  TX¤i ] X¥fhHY£ihHf  QRX \ SUa=XrS  HrQ¤S \ HTQRHY¬TrX ]  ]U\ a=Hi E H \ sXSUia=HTQH \ Q¤X ]
fhHY£iH+a=H \ XSUirS  HrQ  TXX E HYZS \ HgSUrQ ] ihHa=HQQS \ ZX ] X E HQHISUiXaYQ ] yQRHrsHa=X b H \ HY£iHIHiX  E a E
IScZqH \ SUQRHS§zv b Hi rS  Hr- \] I SUrr$X E H ^R] iA dSeXRXRH \ iQ ] S¯aYrSUQQY D"E \ HYH ] d9H \ SeX ] iQ¥S \ Hd ] QQ  rsH
X ] ISUisdTrSeXRHaYrSUQQHQL\"fQ ^ Tia=X ] i   H ³   IX ] a ] I  ihHX  ] fhHY£isX ] iQL]yQHrsHa=X b H \ HY£ihHIHi>X
5hcdT   ² a10T!
 ® ]´ X ]q\ HY  \ sXRH \ HSUa=X ] i \ TrHQL]$SUif  pa^]^a1 C X ] SUff5SUif3isXSUrKYH \   H
H=VAXRHif ^ ] ih dSeXRXRH \ iQ E X ] QRHrsHa=X b H= dSeXRXRH \ iQ   FsX E HIdX¦Z dSeXRXRH \ iQuA$  E a E QRH \b H§SUQX E H
mnmpo!q&risFtu
Jt   i   JL

  ³ 64 ³ a^] ± ` h ® d]~ \
^&17. 3  M@*1 =  M@  _a. 3 NM@3*1 =  3 
^&17. E H G E IF1 = ^&1. E H1  ^&17. E IF1 _a. E H G E IF1 = _a. E H1  _a. E Ii1
^&17. u1 =  _a. u1 = 
  ³  `  ³  ® ~~ ® ~ \
/217. u1 = 
/217. &GF E 1 =  &  3 ^;1. E 1
/Z1. [T^a ~ F E 1 =  0T^a ~  3 ^&1. E 1
/Z1. C H G CJIF1 = /217. C5H1'3[/Z1. CJIF1
/Z1k. ³ |&4 . =  a^] CY1 = 2/217.   1	  0Ta ~ * 3 2/217. CY1
  .  *
/Z1k. #7 ~~ +=  a^] CY1 = /217.   13 2/Z1. CY1    *
  ³ P#7 ~~ ® ~ \
/Z1.  1 =   
/Z1.  1 = 
/217. E P CY1 = /217. CY1	+^&17. E 1
/Z1k.   H ³   I1 = /217.   H13 /217.   I1
/217.  hC[T   ² a10T 
 ® ]´ 1 = /217.   13 /Z1. 
 1
/Z1k.   a^]a CY1 = /217.   13 /Z1. CY1
_a.  1 = 
_a.  1 = 
_a. E P CY1 = _a. E 1
_a .   H ³   I1 = _a.   H13 _a.   I1
_a.  hC[T   ² a10T 
 ® ]´ 1 = _a.   130_a. 
 1
_a .   a^]a CY1 = _a.   1
  ³ P ® ] ®  ® ]!~ ®  ® ] ® ~ \
/217.  1 = 
/Z1.  H   I P C  
 1 = 2/217. CY1	^&17.  IF1'* 3[/Z1. 
 1
_a.  1 = 
_a.  H   I P C  
 1 =  _a.  I 1	>_a.  H 1'* 3 _a . 
 1
  ³ P~ ³ 7' a ³ ]~ \
/Z1. Q 1 =     &  3 /Z1. DR1'* /217. T 1 =    /217. CY1






 FrfAaYS \ f SUif5ISeXa E SUiZ \ HSUa=X ] i \ TrsHQfT \ ihzWQRHrsHa=X b H \ HY£yihHIHi>XY ª-iSUrrZU-i E H \ sXSUia=HQ
H=VAd \ HQQRHf  Z \ HY H \\ ihzX ] X E HiSUIHQ ] -dS \ HiX"aYrSUQQRHQY
[\] a=HQQ )71~~ +=  T^a ´ ® a ] C QihHY ¥XW¦XQ+X E H ] irsZ  ifhH \  ]U\ aYrSUQQ+iSUIH    HSeddrZ
E fihzSeXgaYrSUQQ  ifizXIHUA  E H \ H  fhHi ] XRHQgSQRHYX ] d \  b SeXRHLrS  HrQfhHY£iHf:i    DFE H \ HQTrsX
]  E fihz§Q¥S¯iHY jaYrSUQQfhHY£iX ] i  E ] QHIdrHIHiXSeX ] i QX E H}QSUIHSUQX E H ] iH ]      ThX
H=VAd ]U\ XQgS \ HQRX \ a=XRHf§i>XRH \ ¬SUa=H¤  E H \ H¤X E HrS  HrQi  S \ H¥S  QRHi>XY  E Hi  QHIdX¦Z: H ] IsXgsXY
zUHYXRXihzX E HQIdrsH¤aYrSUQQ  ifihza ] iQRX \ Ta=X #7 ~~ =  a^] C
,HQfHQaYrSUQQiSUIH  ifhH \ QY ]UA^ Ha=X¤iSUIH  ifhH \ Q"iaYrTfhH#\ ]UA^ Ha=XLfhHY£yisX ] iQ  ifihzfhH=
£ihHf ]UA^ Ha=XQ *SUif ^ ] iA dSeXRXRH \ iQ   ifihz  ]U\ ISUrFS \ zvTIHiXQ*  W i dS \ XaYTrS \  H¯ ] rr ]  %X E H
Qa ] dihz ]  \ HSUa=X ] i \ TrsHQ¤ ]U\\ HY£iHIHiX¥aYrSUTQRHQ  H   I P C "IH;6H
X E H ]U\ ISUr*S \ zvTIHi>XQ ] 
 I S \ H !] Tif§i}d \] a=HQQ C` ]U\ H ]Cb H \ yS +Hrrs  ]U\ IHfihHQQga ] ifsX ] i§QgId ] QHf ] iWX E H¥ ]U\ ISUr
S \ zvTIHiXQ ]   HSUif  I!\ ^&17.  H1  ^&17.  IF1  D"E Qa ] ifsX ] i}QihHYHfHf}Q ] SUQ+X ] d \ H b Hi>XQRHrHa=X b H
\ HY£iHIHiX+ \] I iX \] fTaYihz \ HYH b S \ S  rHQizvTS \ fhHf:d \] a=HQQRHQY*ª ]U\ ISUr!Qa ] dihz \ TrsHQSedd9HS \
i§ª-szvT \ Hxh
   g,)  
   L9  
¤L
D"E HgQRHISUiXaYQ ] yX E H"aYrSUQQ*rSUizvTSezUH"Q-H=VAd \ HQQRHf  ZH b SUrTSeXihzaYrSUQQfhHY£isX ] iQX ] drSUi ]UA^ Ha=X
fhHY£isX ] iQY "JHJ6H ^ ] ihfhHY£isX ] iQgX ] zUHYX E H \  FX E SUi ] dX ] iSUrisXSUrKYH \ \ D a^]a C¨ATa E aYrSUQQRHQ
S \ H}X E H ] irsZ ] ihHQX E SeXaYSUi  H  H:iQXSUiXSeXRHf
 P]  H b H \ +S  QX \ SUa=XrS  HrQi>X \] fTa=H:SqQrz E X
a ] IdraYSeX ] i[W iPzUHihH \ SUryaYrSUQQRHQ"S \ H¥H b SUrTSeXRHfWX ] X E H ] rr ]  FizM=D<!EiE&A@#8B/<!D9@!8FB E\
  \\ = D ³   * a^]a C 
¨<HISUiXa \ TrsHQ*X E SeX+X \ SUiQR ]U\ I + p ] i  XRH \ IQ+i>X ] +  p ] iXRH \ IQ+Sedd!HS \ iª-szvT \ HLl< D"E HYZ
S \ H¥fhHYXRH \ IiQXa  zeQRXRHYdPH b SUrTSeX ] i \ TrsHQ%. t#01 hH=VAd \ HQQihzaYSUrr  Z b SUrThH \ HfTa=X ] i  ] XRHX E SeX
X E HLa E ] a=H  HYX HYHi}aYSUrr  Z> b SUrThHFSUif:aYSUrr  ZiSUIHFQRX \ SeXRHYzvHQQi ] Xa \ sXaYSUr  HaYSUTQH 9] X E ZAsHrf
X E H QSUIH \ HQTrXQ}SUQ ]U QRH \b Hf¡i . tAJ91  P]  H b H \ I ] X b SeXRHf  Z \ HSUrsXZU¤ Hd \ HY H \ X ] S bU] f
\ HYd9HYXsX b H+H b SUrTSeX ] i ] X E HQSUIHaYrSUQQfhHY£isX ] i  SUQHfThd ] iX E HSUQQTIdX ] i¥X E SeX-SUrr<aYrSUQQRHQi
Sd \] z \ SUI S \ HTQRHY¬Tr 0 ] IdS \ Hf FsX E X E H \ HfTa=X ] iQRHISUi>XaYQd \] d ] QRHfi .Jl1  ] T \ H b SUrTSeX ] i
QRHISUi>XaYQFd \]cb fhHQgSI ]U\ H¥f \ Ha=Xg ]U\ ISUrQI ] -IdrHIHiXSeX ] i
  
F#&!a)#F2	$Y(/d)  G b2
D"E H ] rr ]  Fihz ^ TfhzvIHi>XQ"S \ H¥TQRHfWiPX E Q  szeQRXRHYd¯QHISUiXaYQY
[\] a=HQQgH b SUrTSeX ] i 	
 \ C	
 C 
0grSUQQH b SUrTSeX ] i 	 \   	  
ª-rXRH \ H b SUrTSeX ] i 	 \ D ² a[T	
 	  
 ] XRHX E SeX+ +HLTQRH"H b SUrTSeX ] iHi b  \] iIHi>X ¬iQRXRHSUf ] QT  QRXXThX ] iSUQi .Jl1'* id \] a=HQQ+SUif
aYrSUQQ ^ TfzUHIHiXQ  E a E SezvSUi \ HLTHa=XQFIdyrsHIHi>XSeX ] i  HYXRXRH \ 
4LHi ] XizX E HQRHYX ] +aYrSUQQFi ]U\ ISUr
 ]U\ IQLSUQ !SUi 6N!<!Dj7< : "J@%&S6 &  "c8@%& BR6 &A:QFS Tia=X ] i
 \] I aYrSUQQiSUIHQ¤X ] aYrSUQQi ]U\ ISUr ]U\ IQ \ .C     HQScZqSUi Hi b  \] iIHi>X QLHIdX¦Zq
sXFQ"fhHY£ihHf¯i ]   E H \ H ] i-X E SeXQL\,& /  (  & * =  +IdXZPHi b  \] iIHi>XFQg  \ sXRXRHiQ.
1!SUif
 +() .-."%"%- " )1<! :#" ) $ o  ,+(-;-%$ 0*$*.$'&(0'2 8 - o )
&(- 8 : 2'&)( )
+!*(;35- o &(- +(-;$B"  o )1&(- o &($B 10  1> :$,+ 6$'& 2,
mnmpo!q&risFtu
J=x   i   JL








   	    9
 / _a.   1( 
  \ HQ E * 
 
   NC     
 9
 
    * C 	
 C 
 #7 ~c~  =  T^a ´ ®  9
 




   	 D ³   * a^]^a1 K    C	
 C 
  ³ |&4 & =  a ] C	




 C   K 	
 K 
 C G K 	
 C  G K
  
= I %
 @)F E 	
 @)F E
 7 ® ~  ³ }#7 ~~ ® ~
  
)<FJ? I
   * =    
 
   = _a .   1  X
  \ HQ E * 
 
   	     X 
   
 





  E P C 	 E P C 
  
*: 	'K
   	 
  
`#;: ,=%$K	#;"$%
   H 	 D H ³   H * a^]^a1 C      I 	 D I ³   I* a ]a1 C X
 =   H >_a. D IF1'* 3   I  _a. D H1'*
   H ³    I 	! D H ³  D I ³   * a^]a C  G C X *
  
 H I #&% I ? I %	
   	 D ³   * a^]a C  D ² a[T 
 	  YX   YX ³   	 D X ³   X
 5hcdT   ² a10T	
 ® ]´ 	! D X ³   X * a^]a C 
  
 %# 	# # I 
   	 D ³   * a^]a8K    C	
 C 
   a^]^a1 C 	 D ³   * a^]^a1  K  G C  *
 7 ® ~  ³   7 ® _~
 #&  I 
=(+
D H ² a[T 
 	   H D I ² a10T 
 	   I
D H ³  D I ² a10T	
 	   H ³   I
 #&  I 
 I! 
E P C  ² a10T 
 	   _a .  H 1#"_a . E 1
E P C  ² a10T  H   I P K  
 	  
 #&) I 
  %
D ² a10T  	 D
 #&  I 
%$$ =O
E   H G  ^&17.  IF1'& ^;1.  1 =  _a.  IF1(&0_a.  1 =   = _a.  H1
 _a.  IF1
E P C  ² a10T  H   I P4K  
 	  I G  P C  G K ³  







 C      	!   * ]U\ .
1 C 	
 C  .
1    	   *   HfhHY£yihHX E H
H=VAXRHiQ ] i ] -Hi b  \] iIHi>XQgSUQ" ] rr ]  FQL\
   JNC   * *   X * =     X *  X -=     X = 
i  
F#&!a)#F2	$Y ,<)"!$ 
  7 ® ~   ³  `  ³  ® ~~ ® ~ MTrsH & 
%	 	 fhHQa \   HQ E ]  aYrSUQQ  ifihz #7 ~~ (=  Ta ´ ®
 9 
 
   a ] CQ}d9H \  ]U\ IHf 4LHY£isX ] i   QP£ \ QRX:H b SUrTSeXRHf X ] i ]U\ ISUr¤ ]U\ I     D"E HiS
E fihz§d \] a=HfT \ H     
 9
 
    QaYSUrrsHf  ]U\ HY ]U\ H: +H  if X E H \ HQTrsXihzWaYrSUQQ b SUrThHX ]  
M"HYd \ HQRHi>XRHf  ZX E H¤ifhH=VAHf:QRHYX  9
 
    E ffHirS  HrQS \ H \ H <T \ Hf  HLd \  b SeXRHU` ]U\ H ]cb H \ X E H
a ] ifX ] i i X E Hd \ HIQRH  9
 /_a. DR1'* 




     Z
 a ] i b H \ Xihz X E H E ffhHi a E SUiihHrQ  9
 
   X ]  \ HQ E rS  HrQ   
 
    W i ]U\ fhH \
X ] zvTS \ SUi>XRHYHX E H \ HQ E iHQQY HQ ] rSeXRHS:QT  QRHYX ]  ;§9aYSUrrsHf L/  9SUif  +H \ H <T \ H i ] X  H
SUaYa=HQQ  rsH  Zd \] z \ SUIIH \ QY  E HihH b H \ Sa E SUiihHrhQX ] H E ffhHi
_ Hda ¢ S¤ \ HQ E rS  Hr> \] I q
SUif}f ] X E H
 a ] i b H \ Q ] i P H \ H   
 
   S \ H¤X E HL \ HQ E rS  HrQ*da ¢ HfPThd} ]U\  9
 
   \ HQRd9Ha=X b HrsZU
  ]U\ ISUr
fHY£isX ] i ]  ] T \ E fihzd \] a=HfT \ H¥QFzv b Hi¯iWª-szvT \ Hm<  HQIdrZ  \ XRH  \  \  
 ]U\   
 9
 
   ©i ifTa=X b HaYSUQRHQ D"E H
 a ] i b H \ Q ] i5SeddrsHQX ]§9] X E fhHY£iX ] i ] aYaYT \\ Hia=HQ
¬i ^ ] ih dSeXRXRH \ iQ*¥SUif \ HY1H \ Hia=H ] aYaYT \\ Hia=HQ.¬i zvTS \ fHf d \] a=HQQHQSUif5X E H a ]a1 d \] a=HQQ* ] 
X E H 9
 Q$i   W¦X*Q$Id ]U\ XSUi>XX ] i ] Xa=HgX E SeX$ HFaYSUi \ HiSUIHV<!D;D \ HY H \ Hia=H ] aYaYT \\ Hia=HQ ]  E ffhHi
rS  HrQ  HaYSUTQRH E ffhHi§rS  HrQS \ Hd \  b SeXRHU+` ]U\ H ]cb H \ 9i§X E H¥rSUQRX \ TrsHUA +Hf ] i ] X \ HaYT \ Q b HrsZ:z ]
i>X ] ihHY  ]UA^ Ha=XfHY£isX ] iQ  HaYSUTQHX E HYZ \ H  if 0Ta ~ LffsX ] iSUrrsZUAS  QRX \ SUa=XLrS  HrQ  S \ Hi ] X
i7TyThHia=Hf  Z \ HiSUIihz  HaYSUTQRH ] irsZ§a ] ia \ HYXRHrS  HrQFaYSUi  H E ffHi D ] zv b HQ ] IHi>XTsX ] i
X E Hi ]U\ ISUr9 ]U\ I ] -aYrSUQQ 	:dC d587989:<;  ¨<Ha=X ] i¯n< n *"r ]>]U¢ Q"SUQg ] rr ]  FQL\
#7 ~~	:dC d587989:<; =
X:_@BAf;`EG U<W K1: X AZC`EPQ;  ;: ?1R MBAaC.EG [T^a ~  ILK ? @3M X AOE
³  ? 7@AZC  ;`EHGJIdK ? @8M X ASE PQ;  ;: ?1R MBA\EHG 0Ta ~  U8W KF: X ADC&E
a^]a[T^a ~  ILK ? @3M X AOE
P H \ HU H SUQQTIH IdK ? @3M X SUif U<W KF: X X ]  HqX E H X  ]  \ HQ E rS  HrQ \ HYdrSUaYiz ILK ? @3M SUif U<W KF:
\ HQRd9Ha=X b HrZU
MTrsH & +*-,. 	$WfhHQa \   HQ E ]   ]UA^ Ha=XQ"S \ H¥a \ HSeXRHfW \] IaYrSUQQRHQY  HH=VAdraYXrsZ \ H <T \ H
X E HS  QRX \ SUa=XLdyS \ X ] *X E Ha ]U\\ HQRd ] ifihz:aYrSUQQ¤i ]U\ ISUr ]U\ I  HHIdX¦Z i X E Hd \ HIQRHU9i ]U\ fhH \
X ]\ TrsH ] ThXFSUi>ZPSeXRXRHIdX ] $iQRXSUi>XSeXizS  QRX \ SUa=XFaYrSUQQRHQY
  7 ® ~  ³ §#7 ~c~ ® ~ D"E HQH \ TrsHQFH b SUrTSeXRHS:aYrSUQQLfhHY£iX ] i§X ] sXQFi ]U\ ISUr
 ]U\ I§ 0grSUQQRHQISZ
\ HY H \ X ] Q ] IHaYrSUQQiSUIHi fhHY£iX ] iQLSUQ¥i MFTrH & +6<
&9 	
SUif  ] rr ]  Fihz:X E HaYSUrr  Z>
b SUrThHgQRX \ SeXRHYzUZU>X E H"fhHY£iX ] iQrQRXRHfiX E HHi b  \] iIHi>X¯Q-SUr \ HSUfhZii ]U\ ISUr< ]U\ I§ PF]  +H b H \ 
X E HQRHi ]U\ ISUr ]U\ IQ¤aYSUi i ] X  H \ HYXT \ i f \ Ha=XrZUQ¤ H E S b H:fQaYTQQRHf E ffhHiqiSUIHQQ E ] Trf
ihH b H \ HX ] Ta E Hf  Z rSeXRH \ i E H \ XSUia=HSUif ]Cb H \\ fihzh.0 ] iQfhH \ X E H ] rr ]  Fihz§QXTSeX ] il\ H
E S b HSaYrSUQQ    E ] QRHi ]U\ ISUr9 ]U\ I   a ] iXSUiQ"S E ffHi}iSUIH WSUif ] X E H \ X  ] aYrSUQQRHQ  HFSUif
 I 9] X E fhH \  b Hf  \] I aYrSUQQ  iSUIHrsZ \ HY H \\ iz¯X ]  i X E H \ fhHY£yisX ] iQUW " H \ HYXT \ ihHf  
f \ Ha=XrsZUyX E Hi 9] X E  H¤SUif  I  ] TrfqSUrQ ] E S b HX E H E ffhHi¯iSUIH  i¯X E H \ i ]U\ ISUr ]U\ IQLLQ
Sa ] iQRH <ThHia=HUh  E HiP +H¥a ] I  iH  H"SUif  I¤iPfQ ^ Tia=X ] i>X E HLX¦  ]] aYaYT \\ Hia=HQ ]  § Frr E S b H
SUi i7TThHia=H ] i HSUa E ] X E H \   E a E Q¥SezvSUiQX¥X E HQRdy \ sX ]  E fihzh D"E H \ HY ]U\ HU +H \ H >T \ HX E H
\ H=  \ HQ E Hiihz ] -X E H E ffhHiPiSUIHQF  E HihH b H \ SaYrSUQQFQ"i E H \ sXRHf§i§X E H & +6<
&9:	 \ TrsH¤X ]
S bU] fWX E H¥a ] rrQ ] i
mnmpo!q&risFtu
Jm   i   JL

 D ³   * a^]a1 C  *  \  \   = D  \  \   ³   * a^]a1 C   \  \  
9 NM@ *   
 9
 
    =     M@* 9 = 9  (0/9 NM@ * ] X E H \  FQH
 E H G E I *  \  \   = E H  \  \   G E I  \  \  
 E P C *  \  \   = E  \  \   P C  \  \  
D H ³  D I *  \  \   = D H  \  \   ³  D I  \  \  
u  \  \   = u
 0Ta ~ F E *  \  \   = 0Ta1~ F E  \  \  
 &GF E *  \  \   = &GF E
C H G CJI *  \  \   = C5H  \  \   G C)I  \  \  
 ³ |`4 & = D a^]a C a^]2K *  \  \   = ³ |&4 & = D a ]a1 C a^]2K  \  \  
ª-szvT \ Hmk\ 
a ] i b H \ Xiz E ffhHiPiSUIHQgX ]  \ HQ E iSUIHQ"i§aYrSUQQ"i ]U\ ISUr ]U\ IQ
MTrsH    %43 .+&'&%#&'qfhHQa \   HQ E ]   X  ] fhHY£isX ] iQS \ HaYTITrSeXRHf
  HH b SUrTSeXRH 9] X E
QT  fhHY£isX ] iQi>X ] i ]U\ ISUr" ]U\ IQSUif a ] I  ihH X E H \ HQTrsXQX ] zUHYX E H \    QRX \ SUa=X}rS  HrQX E SeX
S \ H¯fHY£ihHfHrQRHY  E H \ H§S \ H¯fQaYS \ fhHf+SUif X E H§X¦  ] isXSUrKYH \ Q¥ \] I 9] X E QT  fhHY£isX ] iQS \ H
a ] Id ] QRHf idS \ SUrrHr¨<HrsHa=X b H \ HY£ihHIHi>X¥SeddrHQ¤X ] aYrSUQQi ]U\ ISUr- ]U\ IQ D ³   * a^]^a1 C  
MFTrsH  & 1	
	 %4'	 9:	 '}H b SUrTSeXRHQgQRHrsHa=X b H \ HY£ihHIHi>XQ  ZIHSUiQ ] 
H b SUrTSeXihz -D:698E ] X E H
 ]U\ I D ² a10T	
 X ]   X hfhHY£yihHf  Hr ]  ¥$i ] X E H \\] Tif ] 
H b SUrTSeX ] i ]    X ³   Q+QT  QRH <ThHiXrZ
aYSUrrsHf¯ ]U\ !i ]U\ fhH \ X ] a ] I  ihHX E HiHY  aYrSUQQF FX E ]U\ szviSUrS  QRX \ SUa=XdS \ XSUif¯X ] H b SUrTSeXRHX E H
ihHY FrZSUffHfd \] a=HQQRHQX ] i ]U\ ISUr ]U\ IQY  ] XRHWX E SeXQHrsHa=X b H \ HY£yihHIHi>X E SUQi ] IdSUa=X ] i
iXSUrKYH \ ª-iSUrrsZU \ TrH  & 7'2%(%(& % 	 ¯XRHrrQ E ]  ihHY  a^]a1 d \] a=HQQQa ] Id ] QHf}i:dyS \ SUrrsHr
 FsX E X E H¥H=VAQRXihz ] ihHU
  7 ® ~  ³   71 ® C~ D"E HH=V<X \ S  Tia E ]  \ TrsHQFd \ HQRHi>XRHf SeX¤X E H 9] XRX ] I ] ª-szvT \ HlH b SUrTSeXRHQ
£rsXRH \ QYj£rsXRH \\ HY£yihHQS ^ ] iAfhHY£iX ] i7D SezvSUiQRXS§QRH <ThHia=H ]  \ HY£iHIHiX¥aYrSUTQRHQ 
  SUa E
\ HSUa=X ] i \ TrsHi D Q \ HY£iHfifhHYd9HifhHi>XrsZ¤ \] I X E H ] X E H \ Q$SUaYa ]U\ fihz¤X ] X E H"rsHY XI ] QRX$ISeXa E ihz
aYrSUTQHs-SUiZ  \ TrHQ%( 	 	&qSUif%( 	   '  * SUif¯X E H \ HQTrsXihzaYrSUQQRHQFS \ Ha ] I  ihHf
 Z¯aYrSUQQ¤fQ ^ Tia=X ] i  \ TrsH%4 	 +*-*   HQSZqS}aYrSUTQRH   H   I PAK *FISeXa E HQS \ HSUa=X ] i
\ TrH  E P C  *  E Hi§X E HQRHrsHa=X b H¥dySeXRXRH \ i  HQ"SQT   dSeXRXRH \ i ] X E H ^ ] i§dSeXRXRH \ i E iSUIHrsZU
_a.  H 1  _a. E 1 ` ]U\ Hd \ HaYQRHrsZU! FsX E ihHa=HQQS \ Z 
a ] i b H \ Q ] i ] * ]U\ ISUrS \ zvTIHi>XQY
SUifqa ] I
IThXSeX b sXZ¯SUifqSUQQ ] aYSeX b XZ ] *X E H ] d9H \ SeX ]U\   G Pi ^R] iA dSeXRXRH \ iQYsXQLH <T b SUrsHi>XFX ]P\ H <T \ H
E  H:QRX \ Ta=XT \ SUrrZ a ] iz \ ThHi>XX ]  H G  SUQQRXSeXRHfi \ TrsH%4 	 
     E H \ H  QSUiA
] X E H \ dSeXRXRH \ i + ia=HSISeXa E ihzaYrSUTQRHQ ] Tif>X E H \ HSUa=X ] i \ TrsHFQ \ HY  \ sXRXRHi  ZQT  QXsXThXihz
 I ]U\  Hi E SUifa ] Id ] Qihz=C  i dyS \ SUrrsHr FsX E K  D ] d \ HQRH \b HX E H:rihHS \ XZ ]  ]U\ ISUr
S \ zvTIHiXQSUif rS  HrQi ^R] iA dSeXRXRH \ iQY*X  ]] X E H \ QfhH}a ] ifsX ] iQS \ H§SUrQ ]q\ H >T \ Hf "IH;6H, J*
^&17.  IF1 &V^&17.  1 =  ,t *S_a.  IF1 & _a.  1 =  -SUQQRXSeXRHfi X E Hd \ HIQRHU50 ] ifsX ] i  J*aYSUi  H
zvTS \ SUi>XRHYHf  Z 
 a ] i b H \ Q ] iSUif X E HX¦Z>d9HQRZAQRXRHI  Frra E Ha ¢  ]U\ a ] ifsX ] i t *  D"E H \ HYdrSUa=H=






\ TrHQ  Z  I_X E HYZ3S \ H _a.  IF1 S_a.  H1(]"SUif ] i X E HWa ] i>X \ S \ ZUX E H a E SUiiHrQi_a.  H1 S_a.  IF1
r ]<] QRHX E H \ fhHY£yisX ] iQFSUif  Ha ] IHS  QRX \ SUa=XYª ]U\ I ]U\ HfHYXSUrsHf¯fQaYTQQ ] i ] iqihHY  rS  HrQSUif
S  QRX \ SUa=XrS  HrQvdrsHSUQRH \ HY H \ X ]] T \ d \ H b  ] TQ*  ]U\¢ . tUt1 *ª-iSUrrsZU>si ] ISeXa E ihzaYrSUTQRHQ* ] Tif
X E H \ HSUa=X ] i \ TrH \ HISUiQgX E H¥QSUIH  \ TrsH %( 	   '  * 
  
F#&!a)#F2	$Y ,_,<.,
 HHih ]U\ a=Ha=H \ XSUia ] ifsX ] iQ}i X E H d \ HIQHQ ] Q ] IH H b SUrTSeX ] i \ TrHQ:i ª-szvT \ H l< ª ]U\
H=VhSUIdrsHU- H \ H <T \ HX E H:S  QX \ SUa=XrS  Hr+QRHYX   HHIdXZ  E Hi SqaYrSUQQQiQRXSUiXSeXRHf i \ TrsH & 7*),. 	$ P]  H b H \ SUi>Z ] X E HQRHa ] ifsX ] iQ¤IScZ ¬SUr-SUifq HX E HiQSZqX E SeX¥SUi   H \\]U\ 
] aYaYT \ Qi X E ] QHaYSUQRHQY/,Zqa ] i b Hi>X ] i-SUQ¥Q ]<] iSUQ¥SUiH \\]U\ Q \ HYd ]U\ XRHfX E H  E ] rsHH b SUrTSeX ] i
XRH \ IiSeXRHQSUif \ HYXT \ iQX E H§H \\]U\ SUQ \ HQTrsXYGW i ]U\ fhH \ X ] QRd9HaYs1Z X E ] QRHPH \\]U\ Q* +H§zv b HWQ ] IH
® C ³  \ TrHQgiPX E H ] rr ]  ihzPX ] SUaYa ] IdySUiZPX E Ha ]U\\ Ha=X ] ihHQ"zv b HiWi§ª-szvT \ Hl<




   	 D ³   * a^]^a1 K   -= 
 ³ |&4 & =  a^] C 	
 ® _ ³ 
c 4Li !] Tif§aYrSUQQ"iSUIH#\   
=<FJ$? I 
  	"$
 -/ _  .  1
  	 ® C ³ 
c  ] iArihHS \^ ] iA dSeXRXRH \ i§zUHiH \ SeX ] il\
 #&  I 
%$$ =O
  	'"
E   H G  ^&17.  IF1(& ^;1.  1 =  _a.  IF1(&0_a.  1>-= 
E P C  ² a[T  H   I P K  
 	 ® C ³ 
c P fihzdT  raFrS  HrQL\
  
 +#	 I 
  	'"$
  /  (FQTa E X E SeX43  /=?
  #7 ~~+=  Ta ´ ®  3 
 
   a^] C	
 ® C ³ 
c P fihzS  QRX \ SUa=XFrS  HrQL\
  
 +#	 I 
  	'"$ 
    	    0/ ("QTa E X E SeX 9  -/ _a .   1
 #7 ~c~  =  Ta ´ ®  9
 
   a^] C	
 ® C ³ 
	   A, } y,9	 F  
 
 HfhHY£yihHS¯`
QRXZArsHX¦Z>d9HQRZAQRXRHI  ]U\ + p ] iL W¦XHi \ a E HQ ] T \ d \ H b  ] TQfhHQszvi . tUt1*X ] X¦Z>d9H
X E H E fihz ] d9H \ SeX ] iSUif¯a ] iQRH <ThHiXrZU1HSeXT \ HQFI ]U\ H¥S  QRX \ SUa=XLaYrSUQQgX¦Z>d9HQY

  B (#`! .'",_#
D"E Hz \ SUIIS \"] -XZ<d9HH=V<d \ HQQ ] iQgSedd9HS \ Q"i§ª-szvT \ Hw>
mnmpo!q&risFtu
Jo   i   JL

  ° ` ® ~U
 \\ = 
  .  1  |`4 ® v ° ` ®
R\\ =    < \!M ] :³<²  ° ` ®
M \\ =   
 
  *    ` 7 ®  ° ` ®
 \\ = 	   *
   7 ~~ ° ` ®

 \\ =   3X\ M ]
  ]! ® [] 7 ° ` ®
 \\ = 
 :® ] ®  ® ]!~ ®  ® ] ®  ° ` ®
 \\ =   H   I]  :® ] ®  ® ]!% 7 ® ~
  ° ` ® ~~dT ®  ® ~v
 \\ =  F   |`4 ® v ° ` ® ~dT ®  ®
  \\ =  F    7 ~~ ° ` ® ~[T ®  ®
ª-szvT \ Hw \ D Z>d9H¥SUrszUH \ S
  ° ` ® ~ D"E H \ H¥S \ H¥X¦  ]¢ ifQ ] X¦Z>d9H b S \ S  rHQL\ ]UA^ Ha=XFXZ<d!H b S \ S  rsHQY \ SUihzUHf ]cb H \ Z 
-]!SUif
\]  XZ<d!H b S \ S  rHQY \ SUihzUHf ]cb H \F Z    H¥TQRH ]U\ XZ<d9H b S \ S  rsHQY \ HYzvS \ frHQQX E H \¢ ifQYASUif
fhHi ] XRH¤X E HQRHYX ] SUrr!d ] QQ  rsHFXZ<d!H b S \ S  rHQ+SUQ  HTQH  SUif"!«X ]\ SUihzUH ]cb H \ QRHYXQ ] X¦Z>d9H
b S \ S  rsHQviSUIHrsZUU H E S b H7(!  -QiX E HF`WXZ<d!H"QZ<QRXRHIWvd ] rsZ<I ]U\ d E QI¡QdS \ SUIHYX \ a
d ] rsZAI ]U\ d E QI§ ]U XSUihHf§HQQHiXSUrrsZ  Z:zUHiH \ SUrKizX E H \ HYH¥XZ<d9H b S \ S  rsHQY
+ h^ Ha=XXZ<d9HQ  = .  1
rQXX E HLXZ<d9HQ ] dT  raga E SUiihHrQY D"E HYZISZ:Hif} FsX E S \]   b S \ S  rsHU
  E a E IHSUiQX E SeXY  HQfhHQa E SUiihHrQrQRXRHf i#X E H \ H ISZ  HWQ ] IH ] X E H \ a E SUiihHrQY ¨ATa E
X \ SUrihz \]   b S \ S  rsHQHiS  rH¥STQRHY¬Tr9fhHYz \ HYH ] $QT  XZ<dihzd ] rsZAI ]U\ d E QI  ZPQRX \ Ta=XT \ HU
0rSUQQ*X¦Z>d9HQ  =$	 % *
 a ] iQQRX ] ! ] T \ dS \ XQY + A^ Ha=XQa \ HSeXRHf \] I X E HaYrSUQQ E S b HX¦Z>d9H
.  1 MW i>XRH \ iSUr*X¦Z>d9H&
 a ] rrsHa=XQX E HXZ<d9HQ ] gSUrr ¬i ] iA E ffhHi *La E SUiihHrQi X E H:aYrSUQQY$fhHY£iHf ]U\
fhHaYrS \ Hf9dT  ra ]U\ d \  b SeXRHU  HQ E SUrrfhHQa \   H('rSeXRH \ ª-iSUrrsZU*) \ HLTHa=XQ¤H=VhQRXiz}QRZAia E \] 
iKSeX ] iSUI ] ihzvQRX*a E SUiihHrQ	0 ] Id ] ihHiX+) Q$SQRHYX ] 9QRHYXQ ] 9a E SUiihHrhiSUIHQv FsX E ] ihHFIHI  H \
QRHYX-,  6 a ]U\\ HQRd ] ifihz"X ]L] ihH ^ ] ih dSeXRXRH \ ivSUifSUrr>X ] zUHYX E H \$\ HYd \ HQRHiXihzFX E H  E ] rH+QRX \ Ta=XT \ H
]  ^R] iA dSeXRXRH \ iQ¤i¯X E HaYrSUQQLi ]U\ ISUr ]U\ IW  ] XRHX E SeX¤ FsX E X E HH 3 Ha=X ]  E fihzh E ffHi¯rS  HrQ
S \ HHrIiSeXRHfP \] I.
SUif/)  PF]  +H b H \ 9 FrfPHrIiSeX ] iPHifSUizUH \ Q"QSe Hd ] rsZAI ]U\ d E QI§*LQ
SUi§H=VhSUIdrsHUX E HXZ<d9H ] aYrSUQQ [537939:_;  \] I%¨AHa=X ] i n<J¥QL\
#7 ~~[537989:_; \
³ |&4 ® U
7 | ® 7X:<@ \ A10;: ?1R M \ A  E ] 2 E ]
7 | ® 7 ? 7@ \ A A 0;: ?1R M \ AOE ]  X 2 E ]
7 | ® 7 U8W K1: \ A  E ] 7 | ® 7IdK ? @3M \ ASE ]
® ]´ ) =  X:<@ 1U8W KF:   ? 7@  ILK ? @3M	
LQfhHYXSUrsHf¯id. tUtAJ=x9m 1 9rS  HrQg \] I%X E HQSUIH ^R] iA dSeXRXRH \ iQFS \ HfhHi>Xs£Hf¯SUQ =@!88 69D<#:6$SUif
SUi>Z  \ HYH¯XZ<d!H b S \ S  rsHQQ E S \ Hf  Z a ]U\\ HrSeXRHf(rS  HrQaYSUii ] X  HWzUHihH \ SUrKYHf i ]UA^ Ha=X}XZ<d9HQY
W i X E QLH=VASUIdyrsHU  HaYSUTQRH(}QLQ E S \ Hf  Z X  ] a ]U\\ HrSeXRHf rS  HrQ X:<@ SUif U<W KF:   \] I%X E HQSUIH
IHI  H \ QHYX ] 3) * 
sXQ E ] Trf i ] X  HzUHihH \ SUrKYHfN,Z a ] i>X \ SUQRXYaYrSUQQ 	:dC [537989:_;  \] I
¨<Ha=X ] i n< n E fHQrS  HrQ U<W K1: SUif ILK ? @3M SUif E SUQgXZ<d9H#\






³ |&4 ® U
7 | ® 7X:<@ \ A10;: ?1R M \ A  E ] 2 E ]
7 | ® 7 ? 7@ \ A A 0;: ?1R M \ AOE ]  X 2 E ]
® ]´ ) =  X:<@    ? 7@	
  E H \ HFX E H E ffhHirS  HrQ*fQSedd9HS \  \] I 9] X E X E HLrS  HrrQRXSUif")   sX E ] TX ] X E H \\ HQRX \ a=X ] i
X E Q¥XZ<d!HSUrr ]  FQX E HzUHihH \ SUrKSeX ] i ]  Wi ]UA^ Ha=XXZ<d9HQ  HaYSUTQRHrS  HrQ X:<@ SUif ? 7@ S \ Hi ] X
a ]U\\ HrSeXRHf ¬a ] Iihz  \] IX¦  ] f 3 H \ HiX§IHI  H \ QHYXQ ] ) *  Z HihH \ SUrKYHf X E Hia ] Trf  H
iQXSUiXSeXRHfia ] IdSeX  rsZP ]U\ X:_@ SUif ? 7@  ]U\ iQXSUia=HUSUQ¥i>XRHYzUH \ SUif QRX \ ihzh9  E a E   ] Trf
\ HQTrsXgi§S \ Ti>XIH¤X¦Z>d9H¥H \\]U\ \*SeXRXRHIdXizX ]\ HYX \ H b HSQRX \ iz  E Hi§SUiWi>XRHYzUH \ Qgd \ HQRHi>XY
D ] XSUa ¢ rH X E H d \]U rHI§ +H ¢ HYHYd X \ SUa ¢ ] ¥QTa E $ <%&)(k698@!jkE :76 !<!8 "J<gfLD69E i aYrSUQQ:XZ<d9HQY
fhHi ] XRHf  Z/' D Z<d!H b S \ S  rsHQSedd9HS \ ihzi ' S \ Hd \] E   sXRHfPX ]: HzUHihH \ SUrKYHf
"QLS \ HQTrsXY
X E Ha ] IdrsHYXRHXZ<d9H ] -aYrSUQQ  :LC d5879393:<; QL\
#7 ~~	:dC d587989:<; \
³ |&4 ® U
7 | ® 7X:<@ \ A10;: ?1R M \ A  E ] 2 E ]
7 | ® 7 ? 7@ \ A A 0;: ?1R M \ AOE ]  X 2 E ]
® ]´ ) =  X:<@    ? 7@	 ' =   
W i:QRdysXRH ] 
X E HLfQa \ HYXRHLXRHa E iaYSUrsXZ ] a ] Id ] ihHi>X '>X E QX¦Z>d9H ]U>b  ] TQrsZSUa E H b HQgih ]U\ ISeX ] i
E fihzX ]  S \ fQ"X E H¥i E H \ XSUia=HTQRH \ Q ] $aYrSUQQ  	3:LC [537939:_; 
 E a E ] X E H¥a E SUiihHrQ"Sedd9HS \ ihzi 
 S \ H¥S  QRX \ SUa=XFaYSUi§HSUQrZ  Hih H \\ Hf} \] I ] T \ XZ<d9HQY
Qia=HS  QRX \ SUa=Xa E SUiihHrQ
ihH b H \ Sedd9HS \ i ^ ] ih dSeXRXRH \ i P Hia=H HaYSUia ] IdThXRH*X E HQRHYX ] hS  QX \ SUa=X
a E SUiihHrQSUQ _  . 
N1 )jC  E H \ H@_  . 
N1>QX E H+QRHYX ] a E SUiiHrQ
rQXRHf¥i 
}_SUif ) QX E H-TSeXRXRHiihz
] +) iSUIHrsZUTi ] i ] -SUrrIHI  H \ QHYXQY
MFHY£ihHIHi>XgQRH >THia=H¤XZ<d!HQ   = 
  S  QX \ SUa=XX E H¤H=V<XRH \ iSUr91HSeXT \ HQ ] QRHrsHa=X b H \ HY£ihHIHi>X
QRH <ThHia=HQ 
 hi:  E a E X E HLi>XRH \ iSUryXZ<d9H 
jrQRXQ+X E HLXZ<d9HQ ] SUrr!X E HLrS  HrQSedd9HS \ izi 
 hSUif
 Q ¢ HYXa E HQ \ HY£ihHIHi>X"aYrSUTQRHQFiX ] 86	&>69BR62& : 8FjD69E 
4LQTSUrrZU +H ] IsX"X E H¥X \ SUrihz  i yi 
 ]U\ i    ] XRHX E SeXiSUIHQ 9] Tif§i  ]U\ 
S \ H
dSU \   FQRHfQRXia=XYSUif X E H ]U\ fhH \] gX E HI f ] HQi ] XISeXRXRH \  D"E TQYX E HYZ aYSUi5SUrQ ]¯ HQRHYHi3SUQ
QRHYXQ ] ,¬rS  HrhXThdrsHX¦Z>d9H *gdSU \ QY PF]  +H b H \ 9X E H ]U\ fhH \F]  \ HY£yihHIHi>X \ TrsHQFi  f ] HQFISeXRXRH \ "W X
\ HLTHa=XQFX E H ]U\ fhH \F]  \ HY£ihHIHi>X"aYrSUTQRHQ
  ° ` ® ~dT ®  ® ~ ª ]U\ aYrSUQQ¥XZ<d9HQY HzUHiH \ SUrKYHSUrr*X E H \ HYHXZ<d9H b S \ S  rsHQSUifzUHYXX E H:a ]U\ 
\ HQRd ] ifihz§aYrSUQQXZ<d!H}Qa E HIHU  E rsH ]U\]UA^ Ha=XX¦Z>d9HQY ] irZqX E ] QRH:S \ H}ihHsX E H \ SUii ] XSeXRHfSUQ
fSUihzUH \] TQYi ]U\ Q E S \ Hf  Z}SUi>Z§a ]U\\ HrSeXRHf a E SUiihHrQgaYSUi  H¥ISUfHd ] rZ<I ]U\ d E ae
4LQTSUrrZU H ] IsXX E H HIdXZ QRHYX ] ¥zUHihH \ SUrKYHf b S \ S  rsHQi S X¦Z>d9H Qa E HIHUFiSUIHrsZ H
S \ H b SeXRH   F     F  *SUQ    * 
mnmpo!q&risFtu
teu   i   JL


i  B  %1%   	  ",_B% 0  #&  %!#[ 
D"E H ] rr ]  FizX¦Z>dyihz ^ TfhzvIHi>XQFS \ HTQRHf i§X E H¥X¦Z>d9HQRZ<QXRHI§MFHaYSUrr
X E SeX4@ QRXSUifQg ]U\ HX E H \
]UA^ Ha=XFiSUIHQ ]U\ X E H ¢ HYZ<  ]U\ f 0Ta ~ 
 @ \  ]UA^ Ha=X @ E SUQgXZ<d9H  i  @)F 3X\\ M rS  Hr3 ]  ]Uh^ Ha=X @ E SUQgX¦Z>d9HM i  C d \] a=HQQ CjQ +Hrr XZ<d9HfWi 
  \\
 dSeXRXRH \ i  E SUQgXZ<d9H 
 i 
   \\   aYrSUQQ   E SUQ"X¦Z>d9H   i  
 \\   \ HY£iHIHiX"QH >ThHia=H 
 E SUQgX¦Z>d9H   i  ) ² a[T  \\ ) X \ HY£iihz ) SezvSUiQRX  zv b HQ ) X
D Z>dihz ^ TfhzvIHi>XQ \ HrsZ ] iQ:76/62& ";8@%& BR6 & :;E  X E SeX  if}aYrSUQQFiSUIHQY ]UA^ Ha=XFiSUIHQ ]U\ 0Ta ~
X ] a ]U\\ HQRd ] ifihzXZ<d9HQa E HIHQL\
 \\ = .
1   \   ]   @ \  ]   @ \ 7F 
 ] 
Li ]UA^ Ha=X @ ISZ E S b HPX  ] a ] IdrsHIHiXS \ Z  ifihzvQi  *iSUIHrsZU @ \   H=VAXRH \ iSUrQa E HIH *
 ]U\ dT  ra¤rS  HrQYySUif=@G\ 7F 
 ¬iXRH \ iSUrQa E HIH *" ]U\ d \  b SeXRHrS  HrQh  E H \ H _  . 
N1  ;P"ª ]U\
QIdraYsX¦ZU> H ] IXgHIdXZPHi b  \] iIHi>XQV.
1iPX¦Z>dyihz ^ TfhzvIHi>XQY
D Z>dyihz \ TrHQ*Sedd9HS \ iª-szvT \ Ho¥SUifª-szvT \ H 0<-,HY ]U\ Hr ]>]U¢ ihz¥SeX+X E HI§ HF£ \ QRX*QTIIS \ KYH
X E HTQRHf§i ] XSeX ] iQSUQg ] rr ]  QY
c    
	
 H=V<d \ HQQRHQ$X E H"QT  QRXXThX ] i ] yX¦Z>d9H b S \ S  rsHQ ] 9f ] ISUi   ZXZ<d9HQY  ] XRHFX E SeX
 QHsX E H \ SUi ]UA^ Ha=X"XZ<d9H   * ]U\ S \]  ¡X¦Z>d9H % * 
c _  .  1Q¥X E H}QRHYX ] "fHiXs£H \ Q 9] Tif i      X H <TSUrQ.  _  .  X 1'* 3  X   E H \ H
  _  .  X 1 \ HI ]Cb HQX E H  ifihzvQ! ]U\ _  .  X 1> \] I  -` ]U\ HQRd9HaYs£aYSUrrsZU   @ \# F.  1(+@ \
 7F 
 IHSUiQ    @  3 @U\#7F. g1'3 @ \ 7F 
}
c 
   \ HQRX \ a=X3
jX ] SQRHYX ] rS  HrQ  *if 
 3 * \ HY H \ QX ] X E H¤XThdrsHXZ<d!H 9] Tif:X ] 3i 
}

 H  
8IQX E HTi ] i ] +
 H¤SUif/
8I_9d \]cb fhHf _  . 
 H1 & _  . 




8IH=VAd \ HQQRHQ*X E SeX+
 HSUif 
8Ia ] iaYfH ] iX E H"X¦Z>d9HQ ] !X E H \ a ] II ] ia E SUiihHrQY$Lif

 H 
8I¤QgX E H¥Ti ] i ]  
 H"SUif 
8I_d \]Cb fHf 
 H
 
8I E ] rfQY
c 1. 
 1!a ] IdThXRHQ+X E HF \ HYH"X¦Z>d9H b S \ S  rsHQ*i&
 X E SeX+S \ HLa ] II ] i:X ] X¦Z>d9HQ ] 
SeX+rsHSUQRX+X  ]
a ]U\\ HrSeXRHf¯a E SUiihHrQ"SUaYa ]U\ fizX ] )   SUIHrZU
 17. 





  1 =     	  ! "  /  1. 
 3 *1'& /  1k. 
 3 X *1
  E H \ H`/  17.]\ 1fhHi ] XRHQFX E H¥QRHYX ] - \ HYHXZ<d9H b S \ S  rsHQY
c$#%'& % (
 (  * \ HYXT \ iQFX E HQRHYX ] $XZ<d9H b S \ S  rHQ" \ HYHi  ]U\ 
}  ThXFi ] X \ HYHiWX¦Z>d9HHi b 
\] iIHi>X    SUIHrsZU #(%'& %,(
0(  * = 2/  1. g13 /  1. 






 7 ® ~  ³  ³ |&4 ® U ]  ® ~b]´7 | ® 7 ~
7 O $ I 
=(+J$? I
@ \ 7F  / 
 @ \      
	

7 O $ I 
>*  *
 @U\&. < \ M ] 1
  @GF < \\ M
7 O $ I 
F	#  *
@ \ 7F/ 9 \ M ]
 * / 
  @GF 9 \\       
	

 7 ® ~  ³  `  ³  ® ~~ ® ~
7 O $ I 

  u
7 O $ I 
= I %
  @)F 3X\\  
 
     @ 
 \  
 * 
 
  @GF 3  @ 
 
  *
7 O $ I 
!"#&%
 @)F E H   @)F E I
  @)F/ E H G E I *
7 O $ I 
' I 
  C   K
 C G K
7 O $ I 
 +#	 I
  0T^a ~ \>.  1(] 0Ta ~ \  





   \# #(%'& %,(
 X (  *F 	 % *
 X 

  /  1 	
  C
 = 
  ? ] 
) X= )  
  )
  #7 ~~ +=  T^a ´ ®  a^] C
7 O $ I 
=(+*, I K
  0Ta1~ \A.  1(] 0Ta ~ \  
  ; *    \\ 	 % *
  
 = #(%'& %,(
 (  *   17. 
  1 '  & \  7F.  1  C
 = 
  ?
_  . 
N1 = )
 ³ |`4 & =  a^] C
ª-szvT \ Hok\ D Z>dihz \ TrsHQ ]U\ d \] a=HQQRHQFiPX E H + p ] i aYSUraYTrTQ
  ° ` a ] `  ³  ® ~~ ® ~ [*\] a=HQQRHQgS \ HLX¦Z>d9Hf} ] rr ]  ihzX E HQRHa ] if  Tia E ]  \ TrHQ+iPª-szvT \ H¤o<-W i
\ TrHQ /   	 
%	 	§SUif /   	7*),. 	$A +HH=VAdraYsXrsZH=VAXRHifPX E HHi b  \] iIHi>X   FsX E  ifihzvQ
 ]U\ X E H \ HaYT \ Q b H"QRHr \ HY H \ Hia=H [T^a ~   E HiXZ<dihzX E H"aYrSUQQfHY£isX ] iQYLQSQfH"i ] XRHU>sX*Q E ] Trf
d9H \ E SedQ  Hi ] Xa=Hf X E SeXX E Ha ] ifsX ] iQ  = 
 ? ]  SUif  = 
 ? iqX E HQH \ TrsHQHih ]U\ a=H
X E SeX}SUrrgdT  ra}rS  HrQS \ H¯rQRXRHf i X E H 
 a ] Id ] ihHi>X ] ¥aYrSUQQXZ<d9HQSUif SUrr ]  FQ:TQX ]5] IsX
a ] Id ] ihHi>X :i ] T \ H=VhSUIdrsHQ ] -aYrSUQQ"XZ<d!HQ
 sX E X E H§i ] X ] i ] LfSUihzUH \] TQXZ<d!H b S \ S  rHQY$X E HPd ] rsZ<I ]U\ d E QI a ] i>X \] r ]  ]Uh^ Ha=XX¦Z>d9H
HrS 9]U\ SeXRHQi>X ] X  ] dS \ XQ¤i \ TrsH-/   	 +*),. 	$  ]U\¤]UA^ Ha=XfhHY£yisX ] iQ,HQfHQX E Ha ] II ] i
 \ HYHFX¦Z>d9H b S \ S  rsHQ$X E SeXS \ HQ E S \ Hf  Za ]U\\ HrSeXRHf}a E SUiihHrQ  "JHJ6H<a ] IdTXRHf  Z  17. 
( 1'* AX E HQRHYX
] $fSUihzUH \] TQgXZ<d9H b S \ S  rsHQ'jQgSUrQ ] d \ H b HiXRHf¯ \] IzUHihH \ SUrKSeX ] i
MTrsH1/  $	 1% &	PX¦Z>d9HQaYrSUQQ  ifiz FsX E¯E fizhX,HaYSUTQH ) rQRXQgSUrrX E HfhHY£yihHf§rS  HrQY
X E HFa ] ifsX ] i   )NiX E Hd \ HIQH"a E Ha ¢ Q+  E HYX E H \ SUrrhX E H E ffhHid \  b SeXRHiSUIHQS \ HFSUa=XTSUrrsZ
fhHY£iHf D"E H}XZ<d9H ]  ]Uh^ Ha=XQa \ HSeXRHf3 \] I X E H}aYrSUQQ  ]UA^ Ha=XTQH \ i>XRH \ ¬SUa=H *R. g1 \ HISUiQX E H
QSUIHU  HaYSUTQRH 3a ] iXSUiQ ] irsZ5dT  rarS  HrQY P]  H b H \ gX E HWi>XRH \ ¬SUa=H§ ]U\ i E H \ sXSUia=HPTQRH \ QY
iSUIHrZ(
  Q \ HQRX \ a=XRHfX ] 
 X 

<  E H \ H
 X = 
   \ HI ]cb ihz¥ \] I 
«X E H  ifiz ] 
rS  HrQ*i
 SUif/) X = )  «\ HI ]cb ihz \] I.) rS  HrQi   )   QgfhHY£iHfWSUQ  , 
    , 
 / )  
  E H \ H, 
  \ HY H \ QX ] TQTSUr*QHYXf 3 H \ Hia=HU:` ]U\ H ]Cb H \ -X ] SUQQT \ HQSe Hd ] rsZ<I ]U\ d E QI§!SUrr$X E H
 \ HYHXZ<d!H b S \ S  rsHQ ] X E H E ffhHi a E SUiihHrQ2/  1. 
   1'*LS \ Ha ] iQfH \ Hf SUQfSUihzUH \] TQ
SUifS \ H
Sedd9HifhHf iX ] ' + iHIsz E X  ] ifhH \   E Z  H:ff i ] XSUff X E ] QRH: \] I  17. 
  1   1 . 
 X   1 
mnmpo!q&risFtu
tUt   i   JL

  E a E SeXg£ \ QRXzvrSUia=H¥QRHYHIQg HSUQ  rHLSUifP  ] TrfPSUrr ]   I ]U\ H¤d ] rsZAI ]U\ d E QI§4ih ]U\ XTiSeXRHrsZUhX E H
SUiQR H \ Q    +HaYSUi XSUifPX E H \ HSUQ ] i¯Q ] -i ] QT \ d \ QRH#\X E Q  ] TrfWi ] X  H¥QSe HU
 HXRHId ]U\ S \ rsZ \ HYdyrSUa=H/  1k. 
  ; 1  Z  17. 
 1   1. 
 X   1
i \ TrH</   	 
%	&	PSUif}fHI ] iA
QRX \ SeXRH  E Z:X E Qga E SUihzUH¥IScZPIdSU \ QSe HYXZ  Z}X E H ] rr ]  FihzH=VASUIdrsHQY 0 ] iQfhH \ SaYrSUQQFfhHY£i
X ] il\
#7 ~~ H =
NA FE P u
³  5 AfMFEHG ADC HY C I E P[T^a ~  A ADC H EHG 5 ADC I E8E
Ta ´ ®  
W XQ"i ]U\ ISUr
 ]U\ I QL\
NA FE P u
³  5 AfMFEHG X ADC H C I EHP0Ta ~  A NAZC H EHG 5 ADC I E8E
  E H \ H¯X E HqrS  Hr  Q 
 a ] i b H \ XRHf X ]  X /  fT \ iz E fizh D"E H¯XZ<d9H QRZAQRXRHI zv b HQ}X E H
 ] rr ]  ihz3XZ<d!HQ \ HQRd9Ha=X b HrsZ  ]U\ X E HfhHY£yisX ] i  ] i X E H rsHY X*}SUif X E Hi ]U\ ISUr¤ ]U\ I  ] iX E H
\ sz E X*\
³ |&4 ® U
7 | ® 7  \ A  E ]
7 | ® 7.5 \ A  X E
® ]´ ) =     5  ' =   X 
³ |&4 ® U
7 | ® 7  \ A  E ] 7 | ® 7.5 \ A  X E ]
7 | ® 7@ X \ A h X E
® ]´ ) =     5   X  ' = 
W * +Ha \ HSeXRHSUi ]UA^ Ha=X \] I aYrSUQQ  HY 9] X E XZ<d9HQ \ HifhH \ X E HQSUIH ]UA^ Ha=X¤X¦Z>d9H#\   F.   \  )*]N\
  X *1 i(  E a E X E HXZ<d!H b S \ S  rsH  X Q§I ] i ] I ]U\ d E ae  D"E H X¦Z>d9H ] i X E H rsHY X \ HQRX \ a=XQPX E H
zUHihH \ SUrKSeX ] i ]   X  HaYSUTQRH X / 'SUif:X E HXZ<d!H ] iPX E H \ z E Xgf ] HQgQ ] HaYSUTQRH X QQ E S \ Hf  Z
X  ] a ]U\\ HrSeXRHfWrS  HrQ 5 SUif  X  *  HX E HiWI ] fs Z:aYrSUQQ  H  Z§QRHrsHa=X b H \ HY£ihHIHi>X"SUQ" ] rr ]  FQL\
#7 ~~ I =  c[T  H ² a[T
5 AM1E5 AfM`EHG NA1EP0Ta ~  NAFE ® ]´
D"E QZ<sHrfQX E H¥ ] rr ]  ihzaYrSUQQ"i§i ]U\ ISUr9 ]U\ IM\
#7 ~~ I =
NA FE P u
³  5 AfMFEHG BA1EG X AZC HY C I E P
0T^a ~  A NAaC H EG 5 ADC I EG AbE3E
D"E HFXZ<d9HQRZAQRXRHI ih H \ Q$X E H¤rsHY X*XZ<d9HF ]U\ X E HQRHrsHa=X b H \ HY£yihHIHi>X  SUQRHf ] i:X E HFX¦Z>d9H ] 
aYrSUQQ
 H=ySUifPX E Hi ]U\ ISUr9 ]U\ I E SUQgX E HXZ<d!H ] i§X E H \ sz E XL\
³ |&4 ® U
7 | ® 7  \ A  E ]
7 | ® 7.5 \ A  X E ]
7 | ® 7  \ A  E
® ]´ ) =     5    ' =   X 
³ |&4 ® U
7 | ® 7  \ A  E ] 7 | ® 7.5 \ A  X E ]
7 | ® 7@ X \ A h X E ]
7 | ® 7  \ A  E
® ]´ ) =     5   X    ' = 
 HPa \ HSeXRH§SUi ]UA^ Ha=X \] I aYrSUQQ  Ie-SUif E H \ H:a ] IHQX E H}d \]U rsHI§ D"E H:rHY1X E SUifX¦Z>d9H}zv b HQ
X E Hd ] rsZAI ]U\ d E aXZ<d9H#\' %F.   \  *]C\  X *] \  )*1*X ] X E H ]UA^ Ha=XY PF]  +H b H \ X E HXZ<d9H b S \ S  rsH
WQSeddS \ Hi>XrsZq ]U\ ffhHi X ]  HzUHihH \ SUrKYHf SUaYa ]U\ fihzWX ] X E H:i ]U\ ISUr$ ]U\ I§  HaYSUTQRH  X SUif
Pa ]U\\ HrSeXRHfqSUif¯X E HYZ§Q E S \ H h DFE H¥  \] izd ] rsZ<I ]U\ d E QI SUTX E ]U\ KYHf  ZPX E HXZ<dihzQ"QSe HYXZ>






 7 ® ~  ³  ` h ® []~
7 O $ I 
  ? $ O ' I 	%
  uC\\ 
7 O $ I 
  I : :  I
   & 
 \  
 * 
 
  3  & 
 
  * \\ 3X\  
 
  *
7 O $ I 
=O$%$K 8 "$%#  	#;"$%
  E H \\ 
 H
  E IY\\ 
 I
  E H G E IY\\ 
 H  
8I
 7 ® ~  ³ }#7 ~~ ® ~
7 O $ I 
=<FJ$? I
 \ 7F 	 % *
   / 
  \\  	 % *
   *     


7 O $ I 
*: 	'	K
_  . 
N1 = 
   \\ 	 % *
  
7 O $ I 
 H I 	K	#;"$%
 X  E \\
    X  C _  .  X 1 = ^&17. E 1
 E P C \\ 	 % *
  _a      
7 O $ I 
 #;: ,=%K	#;"$%
    H \\ 	 % *
     H     I \\ 	 % *
     I
   H ³   IY\\ 	 % *  
 H 
8I*         
7 O $ I 
 H I #&% I ? I %	










   c[T	  ² a10T 
 ® ]´ \\ 	 % *   




7 O $ I 
 %# 	# # I 
    \\ 	 % *
    C
   a ]a1 C \\ 	 % *
  
 7 ® ~  ³ } ® ] ®  ® ]!#7  ~ ® ~
7 O $ I 
=<FP'$: I X   H \\
 H X   IY\\
8I   X  C




   H   I P C  
 \\  
 H  
 I  
 * _a  	  
S_a  	   
7 O $ I 
  ?$ O<FP	: I
  \\  
 7 ® ~  ³   7 ® _~
7 O $ I 
  $$=O
 , H  , ² a10T , H  , I   \\ , I  ,
7 O $ I 
  %
 , ² a10T  \\,
7 O $ I 
 I! 
,8H " ,  , ² a10T  \\ , X
 , ² a10T ,8H  , I   \\ , X
7 O $ I 
=(+
  , 
 ² a10T  \\ , X
 * 
 
  , 
 
   ² a10T  \\  , X
 
  
ª-szvT \ HV0k\ D Z<dihz \ TrHQ ]U\ dySeXRXRH \ iQYaYrSUQQRHQYSUifP£rsXRH \ Q"i + p ] i
mnmpo!q&risFtu
t_x   i   JL

7 O $ I 
='"$P'#;"$%
 =           &GF Dp\\   *   
     C*      C *             0Ta1~  &   C*	
     
  Q .T *
7 O $ I 
 I #&%# 	#;"$%
  [T^a ~ \A. g1( 0Ta1~ \  
  ; *  Dp\\ 	 % *
  
 = #%'& % (
 (  *   1. 
  1  = 
  ? _  . 
V1 = )
 &GF D \\ &U\# 7F.  1(+& \  F/ 
  ; *
ª-szvT \ HJYu\ D Z<diz \ TrsHQ ]U\ a E HIaYSUr
Q ] rTX ] iQgi + p ] i
  ° ` a ]¯)71~~ ® ~ D"E HgXZ<dihz \ TrsHQ ] aYrSUQQ*fHY£isX ] iQ$Sedd9HS \ iX E HIffrH ] ª-szvT \ He0<*MTrsH
/  $	 '2%4%(& % 	 5Q¤ihHY   ]U\ X¦Z>dyihzPisXSUrKYH \ QYW¦XQLQRX \ SUz E XR ]U\  S \ f  H \ H <T \ H 9] X E X E H
aYrSUQQ}fhHY£isX ] i SUif X E H isXSUrKYH \ HWXZ<dS  rsHU  ] XPQT \ d \ QizvrsZUX E H \ HQRX \ TrsHQS \ HqSUrI ] QRX
¢ HYdXLX E HQSUIHSUQ  HY ]U\ Hid. tUt1 !H=VAa=HYdXL ]U\ X E HdS \ XQLISUiSezvihz"' 4¤SUihzUH \] TQX¦Z>d9H b S \ S  rsHQ
] irsZ:a ] IH \] I E fizSeX"aYrSUQQ  ifihzXIH  "JHJ6H ] ThXQfhH¤aYrSUQQgfHY£isX ] iQ*  P]  H b H \ y ]U\ QSe H
d ] rsZAI ]U\ d E QI \ HSUQ ] iX E HYZ3Q E ] Trf  HPd \ HQH \b Hf fT \ ihz aYrSUQQ ] d!H \ SeX ] i3` ]U\ H ]Cb H \ gi \ TrsH
/  $	 +6<
&9 	>X E HLQT  QXsXThX ] i ] XZ<d!H b S \ S  rsHQ+iaYrSUQQX¦Z>d9HQQ \ HfhHY£ihHfX ] fhHSUr FsX E ' SUQ
  	 % *
  * =$	   % * *   
 *        E H \ H#\
  '* =  '  _  .  1'* 3   
  _     /  1k.   )*1
W iXTX b HrsZUX E Q+IHSUiQ  E Hi:SfSUihzUH \] TQX¦Z>d9H b S \ S  rsHLQ \ HYdyrSUa=Hf  ZSXZ<d9HUASUrrX E HL \ HYHX¦Z>d9H
b S \ S  rsHQgiPX E SeX"XZ<d9HS \ H¥fSUizUH \] TQY

  B  %1%   	  %  	%#&!40!)B2	Y 
D"E H:XZ<dihzqQ£iSUrrsZ H=VAXRHifhHf5X ] a E HIaYSUr+Q ] rThX ] iQi ª-szvT \ H JYu i ]U\ fhH \ X ] rrTQRX \ SeXRHX E H
d \] d9H \ XHQ ] gX E HX¦Z>d9H:QZ<QRXRHIW DFE H ^ TfhzvIHi>X   Q  T *QRXSeXRHQX E SeXX E H}a E HIaYSUrQ ] rThX ] i
Q .T Q HrryXZ<d9Hf*if:X E HLSUTAVhrS \ Z ^ TfzvIHiX  &GF D \\ & \#7F. g1(+&U\  7F/ 
  ; *IHSUiQ
X E SeXiX E H"Hi b  \] iIHi>X  >X E HFSUa=X b H ]UA^ Ha=X &GF D fhHY£iHQ*SUi ]UA^ Ha=X &: FsX E d ] rsZAI ]U\ d E a+dT  ra
XZ<d9H  F.  1 SUifWd ] rZ<I ]U\ d E aFd \  b SeXRHXZ<d9H 7F/ 
  ; * 
W i \ TrH)/   	 +# %#&'- H \ H <T \ HSUrr$X E HSUa=X b H ]UA^ Ha=XQ \] I Q SUif SUrr-X E Hd \] a=HQQRHQ
 \] I T S \ H Hrr X¦Z>d9Hf
SUif  H \ Ha ]U\ f X E HdT  raSUif d \  b SeXRHXZ<d!HQ ] +SUrr-X E HSUa=X b H ]UA^ Ha=XQ
i     \ HY H \ Q}X ] X E H X¦Z>d9HQ ]  ]UA^ Ha=X &  H QIdrsZ  \ sXRH     ]U\   ? iSUIHrsZ X E H
dT  radS \ X ]   SUif   @ X  @   ]U\\ HiSUIihz=@ X ] @ X i   [*\] a=HQQHQ sX E f 3 H \ Hi>Xd \  b SUa=Z
SUii ] XSeX ] iQS \ HPXZ<d9Hf f 3 H \ Hi>XrsZU5LThX E ]U\ KYHfd \] a=HQQRHQYiSUIHrsZ X E ] QRH§ FsX E SUii ] XSeX ] i 5 
S \ H¥X¦Z>d9HfWiPX E Ha ] IdrHYXRH¥Hi b  \] iIHiX  fhHY£yihHf  Z Q -W i>XRH \ iSUr
d \] a=HQQRHQ ] $Q ] IH ]Uh^ Ha=X &
iSUIHrZ}X E ] QRH FX E SUii ] XSeX ] i  0Ta ~SNC &3*gS \ HXZ<d!Hfqi§X E HdT  raLdS \ X ]   drTQgX E H¥d \  b SeXRH
XZ<d9H ]  ]UA^ Ha=X & \ HY H \\ Hf X E \] Thz E [T^a ~ LifSUrr*X E H ] X E H \¢ if ] d \] a=HQQHQ FsX E SUi HIdXZ
SUii ] XSeX ] i  0Ta ~+NC  *S \ H¥XZ<d9Hf ] irsZ}iPX E H¥dT  raFdS \ X ]   
D"E HFXZ<diz \ TrH /   	-	 	 %4'2%(%#&'¯ ]U\ SUa=X b H ]UA^ Ha=XQ &GF DQQIrS \ X ] X E H</   	 +*-,. 	$
\ TrH ]U\ XZ<diz ³ |&4 & = D a^] uA  ThX H \ HYXT \ i}X E Hd ] rsZAI ]U\ d E a"X¦Z>d9HQ ]U\ XZ<dihzX E H¥Q ] rThX ] i






    }*!	 F 9  , }¥,!+	
   2 B ?  02L  	  0)  
+ ihH ] 9X E HLISUiz ] SUr ] QRXSeXagX¦Z>dihzQ-X ] H=VAaYrTfhHgd \] z \ SUIQ*X E SeX* rrhaYSUTQRHFH \\]U\ Q*SeX \ Ti>XIHU
 H¥fQaYTQQX E HQ ] TifihHQQ ]  ] T \ X¦Z>d9HQRZAQRXRHI FX E \ HQd!Ha=XgX ]9] X E aYrSUQQH b SUrTSeX ] i§QRHISUi>XaYQ
SUifWa E HIaYSUr \ HfTa=X ] i§QHISUiXaYQY
# ³ N]´] ® ~~ ²      #7 ~c~ ® bh 7 ha ³ ] D"E HFISUi \ HQTrsXQL\-i ] aYr ] QRHf< +Hrr XZ<d9Hfd \] a=HQQaYSUi
H b SUrTSeXRHX ] SUi H \\]U\ fT \ ihz}X E HaYrSUQQH b SUrTSeX ] iI ]U\ H ]cb H \ X E H \ HQTrXLd \] a=HQQ¥Q Hrr X¦Z>d9Hf
X ]<] 
  T ®<³  ®  "N# ³ ]´N] ® ~~ ²      #7 ~~ ® bA 7'h a ³ ] 
	 6: C fi6 <7A8@=F6FEiELH   CC:' 62&
 C 	
 C  GC  "E &>@#:"< &56L88@!8 <%& $  C  H
D"E HHIdXZH b SUrTSeX ] iHi b  \] iIHiX$SUifX E HHIdXZXZ<d9HgHi b  \] iIHiX$iX E HX E H ]U\ HI S !]Cb H
S \ Hi ] XQT 2aYsHi>XLX ] SUrr ]  ©SUi ifTa=X b Hd \]<]    Hd \]Cb HSPQRX \] ihzUH \\ HQTrsX¤i-
HIISJeª ]U\
X E SeXdT \ d ] QRHU +H}Q E ] Trf £ \ QX¥H=V<XRHif X E H:XZ<dihz X ] X¦Z>d9HPaYrSUQQi ]U\ ISUr ]U\ IQSUif H b SUrTSeX ] i
Hi b  \] iIHi>XQ¤ FsX E d ] rsZAI ]U\ d E QI§ySUQ¥ +Hff  ]U\ SUa=X b H ]Uh^ Ha=XQi a E HIaYSUr*Q ] rThX ] iQ¤i \ TrsH
/  $	 -	
	 %('2%4%#&'$ P]  H b H \   HaYSUTQRH ]  E fihzhAX E H \ HrSeX ] i  HYX HYHi¯X E HXZ<d!Hih H \\ HfP ]U\ S
aYrSUQQfhHY£iX ] iSUif X E HXZ<d9H ] "sXQ¥i ]U\ ISUr* ]U\ I Q¥f 3 H \ Hi>X¥ \] IX E H ] ihH  HYX HYHi5X E HX¦Z>d9H
ih H \\ HfP ]U\ SUi ]UA^ Ha=XLfhHY£iX ] i§SUif§X E HXZ<d!H ] *sXQ \ Ti>XIH b SUrThH  "IHJ6HyX E HSUa=X b H ]UA^ Ha=X* "W i
X E HrSeXRH \ aYSUQRHU9X E HQRHX  ] X¦Z>d9HQ¤S \ HX E HQSUIHUy  E rsH¥i¯X E H ]U\ IH \ aYSUQRHUS}aYrSUQQLfhHY£isX ] iWSUif
sXQ \ Ti>XIHaYrSUQQi ]U\ ISUr$ ]U\ I E S b H}f 3 H \ HiXXZ<d!HQP` ]U\ H:Qd!HaY£aYSUrrsZU
  E Hi SWfhHY£yisX ] i  ]U\
aYrSUQQ  Q¤XZ<d!HfSUif !] Tif i X E HXZ<d9HHi b  \] iIHiX  SUQ   \   * XQa ]U\\ HQRd ] ifihz}i ]U\ ISUr
 ]U\ I   9] Tif i X E HH b SUrTSeX ] iHi b  \] iIHi>X  f ] i ] X E S b HH=VhSUa=XrsZ X E Hd ] rsZAI ]U\ d E aX¦Z>d9H
  -W iQRXRHSUf   86 !6 <#D E     \ sXRXRHi    \   
W iXTsX b HrsZUX E H:i ] X ] i ]  \ H b HSUrihzqa ] i b HYZAQX E H}QSUIH:fHS ]  E fihz  ThXiX E H ] dd ] QsXRH
f \ Ha=X ] il\   Ta ´ ®  *0  E fHQ   "IH;6H     \ H b HSUrQ    T^a ´ ®  * ¥Q¤SPa ] iQRH <ThHia=HU HfhHY£ihH
X E H \ H b HSUrihz:XZ<dihz \ TrsH ]U\     \   QIrS \ X ] X E H E fihzX¦Z>dihz \ TrH  /   	 
% &	 *FSUQ
 ] rr ]  QL\ 7 O $ I 
 H I$I $
  0T^a ~ \>.  1(] 0Ta ~ \  
  ; *    \\ 	 % *
  

 X = 
 
) X = ) 
 = 
  ? ] 
  )
    \  #(%'& % (
 X (  *F 	 % *
 X 

   /  1    
  E H \ HX E H \ H b HSUrsHfX¦Z>d9H  #(%'& %,(
 X (  *F 	 % *
 X      /  1    Q ^ TQRXX E H:d ] rsZAI ]U\ d E aXZ<d9H ] 
aYrSUQQ    T^a ´ ®  * ]U\ Q ] IH     ] Xa=HX E SeX \ H b HSUrihz \ ihzvQ¤S b H \ Z a ] i>X \] rrsHf ]U\ I ] 
QT  XZ<dihzh
s1Xihz X E H \ H b HSUrihz \ HrSeX ] i X ] H b SUrTSeX ] i Hi b  \] iIHi>XQY+ +HqfhHY£ihH    \  X i S
IHI  H \   FQRHISUiihH \ SUQL\ 7 O $ I 

     *"\  X   * *   _    
  Q\  X
ª ]U\ SUi>Z3X¦Z>d9HWHi b  \] iIHi>X   H¯  \ sXRH   ]U\ sXQ:QRHYzvIHi>X ] SUrr ]UA^ Ha=X  ifihzvQSUif  ]U\ sXQQRHYzvIHi>X ] "SUrr+aYrSUQQ  ifihzvQY D"E H:QRX \] izUH \\ HQTrsX¥ ]U\ X E H:Q ] TifiHQQ ¥ \  XYWaYrSUQQ
H b SUrTSeX ] i§ sX E§E fihzQgQRXSeXRHf¯SUQFX E H¥ ] rr ]  ihzrsHIIS\
mnmpo!q&risFtu
tUm   i   JL

 ®    "  # c ³ ] §~ ³ N]´] ® ~~ ²      )71~~ ® bh 7 h a ³ ]   	 6L:  fi6< : 6%6 &  "c8@%& BR6 &A:<%& $
 fi6 <?=LD<EE 6N!<!D j <#: "I@%&Q6 & ";8 @%& B/62& :  EFj =  :' k<#:    Q\  H    C :' 62&   C 	
 C  
C  "cE &A@#:O<%&Q698F8@!8 <%& $   C  H
 8@@LH¥¨<HYH¥dd9HifV} t<
# ³ N]´] ® ~~ ²      dT ® da v 7g ® ´ U a ³ ]  Hz ]}] i X ] fQaYTQQ"X E HQ ] TifihHQQF FsX E \ HQRd9Ha=X
X ] a E HIaYSUr \ HfTa=X ] iWiPXRH \ IQ ] -QT A^ Ha=X \ HfTa=X ] i§SUifWQSe1HYX¦Z}d \] d9H \ XsHQY
  T ®<³  ®   N# |&4 ® U¯ ® ´ v a ³ ]   	 6L: Q MT f6R< =  769B"J=<!D[EL@!D j7: "I@%&AH     Q MT *R<%& $
Q .T A$C Q X .T X  :' 6 &   Q X .T X *9H
 8@@LH¥¨<HYH¥dd9HifV} n<
LQ¤ S \ SUQQSe1HYX¦Z QLa ] ia=H \ ihHf H£ \ QRXQRd9HaYs ZWa E HIaYSUr \ HfTa=X ] i ¬SUrT \ HiqX E H ] rr ]  Fihz
fhHY£isX ] i
§® ]a1 a ³ ] "  T ® da1 7 ® ´ v a ³ ]  ¦&a 7  ®   6 EL< S<S=2 69B"I=i<!D E9@!Dj7: "J@ & Q  T "cE <
=  769B"J=<!Dn8 6$#j7=: "J@ & 9<%";Djk8 6  " V@%&_6 @V:' 6L@!D;D@ "'&)(. @!D $!E
	
 866 0Ta ~   0Ta1~NC  *  C / T fL8"(6  C / T "<%& $ 0T^a ~ / /21k. C%1
H
	 & $g6	&>6$M@gfJh6 =: &A<#B/6   C / T )&2/ /Z1. CY1 @!8  =  0Ta1~YNC &3* "<%& $ & "cE &A@#: $g6	&>6$
"'& Q H
	
 <%";D6$ A8" <g=   &)F 9 NM@ *'/ T <%& $  -=D5 H
	 & $g6	&>6$M=  k<%& &>69D&><!BR6 56 &GF 3  M- * / T G&GF D / Q  <%& $ 3 -/ _a. D/1
H
	 8"J: B"cEB/<#:(=2  5  &)F 3  M- * / T J&GF D>/ Q  3 NM* * < 6 <!8E " &Q<hL@%"'& 7<#:I:698 &d@ D O<%& $:M*
< & $ M-  k< !6$ " 6L862& :<!8"J: "(6FE9H
D"E H ] rr ]  Fiz§X E H ]U\ HI zvTS \ SUi>XRHYHQX E SeXX E H:XZ<d!H}QRZAQRXRHI QXSeXaYSUrrsZ \ H ^ Ha=XQSUi>Z¬SUrT \ HQIHiA
X ] ihHf¯S !]Cb HU
  T ®<³  ®   N#   ®  °   69D;D :76$U=  6LB "I=i<#DXE9@!Dj7: "J@%& "E &>6N#698C< L<%"cDj86 <E $g6 &>6$" & 6	&+"
: "I@%&  H
 8@@LH¥¨<HYH¥dd9HifV} xh
ª-iSUrrsZUcX ] a ] I  ihHaYrSUQQH b SUrTSeX ] iSUifa E HIaYSUr \ HfTa=X ] iX ] zUHYX E H \ U H E S b HX E H* ] rr ]  Fihz
X E H ]U\ HI%QRXSeXihzX E H ]cb H \ SUrrQ ] TifihHQQd \] d9H \ X¦Z ] -X E HX¦Z>d9HQZ<QRXRHI \
  T ®<³  ® "! N# ³ ]´N] ® ~~   	 6L:!C fi6N< A8@=F6FEiELH    C :' 62&  C 	
 C   C  "E &A@#:"<%& 6L88@!8
<%& $?:' 76 =  6LB "I=i<#D 86$!j =: "I@%&Q@  C  &>6 !698L<%";D ELH
 8@@LHY,HaYSUTQRH  C #     C*  Z X¦Z>dyihz \ TrsHQYX E QX E H ]U\ HI E ] rfQ:SUQ:S5a ]U\] rrS \ Z ] 






i ),  	 	a 	  
 	  	 
,HQfhHQ:X E H  SUQa Q ] TifiHQQd \] d9H \ X¦ZU"X E H XZ<d!H QRZAQRXRHI SUif X E H E fihz QRHISUi>XaYQ}a ] ih ]U\ I
X ]   E SeXa ] II ] i QRHiQH:QThzUzUHQXQS 9] ThX E ffhHiiSUIHQY  H:S \ zvTH:ih ]U\ ISUrrsZ i X E QQHa=X ] i
X E \] Tz E H=VASUIdrsHQY
ª- \ QXYyX E HXZ<d9HQZ<QRXRHI \ TrHQ ] ThXLSUiZ i E H \ XSUia=HX E SeXLX \ sHQX ] SUaYa=HQQS E ffhHi iSUIHUª ]U\
H=VhSUIdrsHUiPX E H¥ ] rr ]  FihzfhHY£isX ] iQL\
#7 ~~ H =
NASE P[T^a ~  "A\E ³  "A\EP C
Ta ´ ®  
#7 ~~  H =
 H
³  5 AOE P[T^a ~  ASE
LrsX E ] Thz E a E SUiihHr  QFfHY£ihHfqi¯aYrSUQQ  H!sXLQ E ffhHi P Hia=HiWX E HfhH \  b Hf aYrSUQQ  HY  Q
i ] XFSUaYa=HQQ  rsHU DFE HXZ<d9H¥QRZ<QXRHI Frr \ HYd ]U\ XS  RTi 9] Tif}iSUIH H \\]U\   E Hi§X¦Z>dihzaYrSUQQ  H
` ]U\ H ]cb H \  ] ia=H¯SiSUIHWQ E ffhHi
sXQ \ HSUQ ] iS  rsH§X ] fhHY£yihH§SUi Ti \ HrSeXRHf a E SUiiHrX E SeX
E Sedd9HiQX ] E S b H¥X E HQSUIHiSUIHU*ª ]U\ H=VASUIdyrsHUiPX E H ] rr ]  Fihza ] fhH#\
#7 ~~ I =
NA FE P[T^a ~   A,1E
³   A E P W 7@  ? ;0C@ SC@NA E
Ta ´ ®  
#7 ~~  I =
 I
³   AE P ? ;SC@ [@8;0CX 
³  5 A,1EP0Ta ~  "A FE
, ] X E aYrSUQQHQ  I¤SUif  I¤S \ H Hrr XZ<d9Hf§iPQRdsXRH ] X E H¬SUa=XgX E SeX"X E HX¦  ] fHY£isX ] iQ ]U\ a E SUiihHr
iSUIHf  E S b H¥ia ] IdSeX  rsHFX¦Z>d9HQgSUif  H E S b  ]U\ QL\ ] ihH \ Ha=H b HQgSUifPd \ iXQSUiPi>XRHYzUH \ SUif}X E H
] X E H \\ Ha=H b HQgSUifd \ iXQ+SQX \ ihzh[,HQfhHQ ] T \ E fihzQRHISUiXaYQzvTS \ SUiXRHYHQX E SeXrSeXRH=  ifihz
Qi ] XSeddraYS  rsHFfT \ ihz¥X E H¤i E H \ sXSUia=HU  SUIHrsZUhs WQ+SUi ]UA^ Ha=Xga \ HSeXRHfP \] I aYrSUQQ  I <X E Hi
W NA FE SUa=XTSUrrZ QHifQS¯IHQQSezUH:X ] X E H \ HQ E iSUIH}a ]U\\ HQRd ] ifihz§X ] X E H E ffhHi    E a E
\ H <T \ HQ   H:SUi5i>XRHYzUH \ $SUif  Frr-d \ iX ] ThXX E Qi>XRHYzUH \   E rsH ] i5X E H ] X E H \ E SUifNW
 5 A
bE
aYSUrrQ¤X E HihHY FrsZqfhHY£ihHfa E SUiihHr    E a E  SUsXQ¥ ]U\ S§QX \ ihzWS \ zvTIHiX  SUif  Frrd \ i>X ] ThX
X E QgQX \ ihzh
ª-iSUrrsZU>X E HH=VASUa=XFiSUIH ] X E H E ffhHi}a E SUiiHr!f ] HQgi ] X"ISeXRXRH \ ª ]U\ H=VhSUIdrHUs
 H¥fhHY£ihH
S b S \ SUi>X"aYrSUQQg ]U\ aYrSUQQ  ISUQF ] rr ]  FQ\
#7 ~~ X I =
NA FE P[T^a ~  X A
FE
³   X A E P W 7@  ? ;SC@ 0C@AE
Ta ´ ®  X 
D"E Hi 9] X E  I SUif  X I S \ HF +Hrrs XZ<d!Hf
vSUifd \]Cb fHX E H"QSUIHFi>XRH \ ¬SUa=HQ$X ] X E H \ TQRH \ QY-M"HYdyrSUaYihz
 I  Z  X I iPX E HfhHY£iX ] i ] aYrSUQQ  IIS ¢ HQFi ] f 3 H \ Hia=HU
  g9gA,   
L
LQ"Sd \]<]  ] -a ] ia=HYdXQ H¥a ] fhHf¯Sd \] X ] X¦Z>dihzQRZAQRXRHI ]U\ + p ] i D"E Qd \] X ] X¦Z>d9HQgi ] XgX ]
 H¥a ] ih¬TQRHf§ FX E¯p ] 0SUIr ] T \ IdrsHIHi>XSeX ] i ] -X E H ^ ] ihaYSUraYTrTQ ] i¯X ] d ] -X E H + 0gSUIr
QRZAQ 
mnmpo!q&risFtu
tUo   i   JL

XRHI .JnAUteu!1 $¨ E ]U\ XrsZU_X E H p ] 0SUIr \ Ti>XIH+QRZ<QXRHI QSLIiISUrUH=V<XRHiQ ] i ] X E HX E \ HSUfQRZ<QXRHIQ
]  + 0gSUIr K D"E H \ HFS \ H"X E \ HYHFf 3 H \ Hi>X*X E \ HSUf:r \ S \ sHQ-i + 0gSUIrW¦XQ*I ] QRXrsZIdyrsHIHi>XRHf  Z
aYSUrrQFX ] S}QRd9HaYs£ar \ S \ Z \ HY H \\ Hf X ] SUQ    :i¯X E H ] rr ]  Fihzh+ \ S \ Z QF  \ sXRXRHi i + 0SUIr
W X \ HrsHQ¤Thd ] iqX E HHQQRHi>XSUr-1HSeXT \ HQ ] ` *
QTa E SUQ¤¬Trr Tia=X ] iSUrXZ¯SUifqdSeXRXRH \ i ISeXa E ihzh
SUif Thd ] iqr \ S \ sHQY DFE ] QRHr \ S \ sHQFS \ H 9] X E TQRH \ rsH b Hr ] ihHQ9QTa E SUQLX E HX E \ HSUf r \ S \ ZU9SUif
QRZAQRXRHIrsH b Hr ] ihHQYAQTa E SUQ+X E H 5  r \ S \ ZX E SeX E SUifrsHQ \ TiXIH b SUrThHQiSUi:TiX¦Z>d9HfISUiihH \ 
dS \ X \] I Q E ]  Fihz X E SeX ] T \ fhHQszvi Q ] d \ SUa=XaYSUrFQszvis£yaYSUia=HU ] T \ d \] X ] XZ<d!HWSUIQSeX
fhHI ] iQRX \ SeXihz E ]   ]UA^ Ha=XFQRHISUi>XaYQSUif§aYrSUQQ ] d9H \ SeX ] iQgaYSUi  H¥i>XRHYz \ SeXRHf¯i>X ] X E H p ] 0SUIr
QRZAQRXRHI§  \ sXihz¤X E Hgd \] X ] X¦Z>d9H"zvS b HTQ$Q ] IHFiQz E X ] i E ]    +HaYSUid9H \  ]U\ I«QTa E SUiH=V<XRHiQ ] i
]  p ] 0gSUIrVW i X E H ] rr ]  Fihzh9 Hd \ HQRHi>X¤X E ] QRHfHSUQY  HdSZ Qszvi£aYSUiX¤SeXRXRHi>X ] i X ] QQThHQ
QTa E SUQ"QRXSeXaXZ<dihzSUifWQRHYdS \ SeXRHa ] IdrSeX ] i$Q"SISeXRXRH \F] -¬SUa=XY p ] 0SUIr ¬r ¢ H + 0gSUIr *+Q
SITrsXI ] fTrsH"QZ<QRXRHI X E SeX HSeXT \ HQQRHYdyS \ SeXRHa ] IdrSeX ] i ] IdrsHIHiXSeX ] iQ+SUif}i>XRH \ ¬SUa=HQY
SUif}S TrrsZQXSeXaLXZ<d!H¤QRZAQRXRHI§` ]U\ H¤a ] ia \ HYXRHrsZUQRHYdyS \ SeXRHa ] IdrSeX ] iIdyrsHQ$X E SeXgi ] XSUrryX E H
aYrSUQQfhHY£isX ] iQ-S \ HFS b SUrS  rsH"SeXa ] IdrsHXIHU D"E H \ HY ]U\ HU<SeXrsHSUQRX*Q ] IH ] 9X E H"aYrSUQQ ] d!H \ SeX ] iQ
E S b HqX ]  H d!H \  ]U\ IHf SeX \ Ti>XIHU D Z>d9HQPS \ HqX ] XSUrrsZ S  QRHiXPSeX \ Ti>XIHU"X E Q:IHSUiQ}X E SeX
a ] IdrsHfPa ] fhH E SUQgi ] SUaYa=HQQ ] -SUiZ ¢ if:X ] XZ<d9H¤ih ]U\ ISeX ] i P]  H b H \ X E Ha ] fhH¥IScZ}SUQQTIH
Q ] IHqd \] d9H \ XHQYQia=H X \ HQTrXQ \] I X E H a ] IdrSeX ] i ]  Hrr X¦Z>d9Hf(Q ] T \ a=HU D"E Qa ] i>XRH=VAX
Q E ] Trf  H ¢ HYdXFi§IifP  E rsH¤a ] iQfhH \ ihz ] T \ fHQszvi
   B 	 Z,<b %
D Z>d9Ha E Ha ¢ iz§XS ¢ HQ¥drSUa=HSeX¤X E HHS \ rZ¯QRXSezUH ] a ] Idrihzh D"E HXZ<d9HQZ<QRXRHI ]  + p ] i  E SUQ
 HYHi aYS \ HY TrrsZ§fhHQszviHf X ] SUrr ]   XZ<d!Hi1H \ Hia=HU  HaYrSUI%X E SeXYzv b Hi S:X¦Z>dyihzHi b  \] iIHi>X
 SUif:Sd \] a=HQQ C  ]U\ SaYrSUQQ   * <sXQfhHaYfS  rH"  E HYX E H \ C  ]U\   *$QXZ<dS  rsH¤i  ` ]U\ H ]cb H \ 
 HFaYrSUI«X E SeX+s   Q*XZ<dS  rsH"X E HisX E SUQ+Sd \ iaYsdSUr<XZ<d9HUXW iX E HFd \] X ] X¦Z>dyihz¥QRZAQRXRHI§<X E H"X¦Z>d9H
ih H \ Hia=H E SUQ  HYHi IdrsHIHiXRHf ] i X ] d ] *TQihz:iA drSUa=Hz \ Sed E Tis£aYSeX ] i
LffX ] iSUrrsZUA H
SUf ] dXQ ] IH ] -X E HHL2aYsHi>X"XRHa E i<ThHQg \] I . neu!1 
 i   G  	!$#F2	$    [# .?[b  	 
ª \] I S \ Ti>XIH¤d9H \ QRd9Ha=X b HU ]UA^ Ha=XQFS \ H b H \ ZPQIrS \ X ]L^ ] ihfhHY£isX ] iQYW i p ] 0SUIr-. teu!1 ^R] iA
fhHY£isX ] iQS \ H:HQQRHi>XSUrrsZIdrsHIHi>XRHf SUQfSeXS¯QRX \ Ta=XT \ HQX E SeXY$SUI ] ihzvQRX ] X E H \ X E ihzvQY E ] rf
SUi S \\ SZ ] gIHQQSezUH <ThHThHQ  QX \ SUa=XrsZUa E SUiihHrQ¥S \ HdSU \ Q ] QTa E S¯fSeXSWQRX \ Ta=XT \ HSUif ] 
SUED@#: & jBRfi6L8 0 E SUiihHrQfhHY£yihHf a ] i ^ ] i>XrsZ ¬i X E HQSUIH ^R] iAfHY£isX ] i * E S b HX E HQSUIH£ \ QRX
a ] Id ] ihHi>XYySUif¯X E HQr ] Xi<TI  H \ QFSUi ifhH=V§i>X ] X E HQT  QRX \ Ta=XT \ HQ ] $X E H ^R] iAfhHY£isX ] iK
 ]U\ iQRXSUia=HU
iX ] IHQQSezUH >ThHTHQY W i d \ SUa=Xa=HUX E H ] irZ ] d9H \ SeX ] iqd9H \  ]U\ IHf ] ia E SUiihHrQ¤Q
QRHifihzIHQQSezUHQ ] i§X E HI%SUifh ]U\ X E SeX \ HSUQ ] ia E SUiihHrQgS \ Ha ] IdrsHf§iX ] ¬Tia=X ] iQ \
7 ®   = F F F a ] A  W SC A 3:89SC	[@ W C<E
7 ®   = A 9_78C L;X C	 < L:dC	 
  _;3XFE A 6 dC3C: R <E¨<HifihzS}IHQQSezUH < ] i a E SUiihHr  SUI ] Ti>XQLX ] SeddyrsZ<ihz¬Tia=X ] i  X ] < D"E Hr \ S \ ZP¬Tia 
X ] i ! d:LC
 d!H \  ]U\ IQX E H"SUa=XTSUrQRHifihz ]  < X ] X E Hga E SUiihHrA  E ] QHQr ] X*i>TI  H \ ifhHY£iX ] i 
Q 
   +  QRH \b H¥X E SeX"X E H b S \ S  rsH  ] aYaYT \ Q" \ HYH¥i§X E H Tia=X ] i§S 9]cb HU  \ S \ Z¬Tia=X ] i ! d:LC	 Frr£ \ QRX \ Ha ]U\ f IHQQSezUH < i>X ] X E HSedd \] d \ SeXRH<ThHThH  X E H ] ihH  E ] QRHifhH=V¯Q 
  * !X E Hi fhH=d9Hifiz ] iX E HFaYT \\ HiX*QRXSeXTQ ] IHQQSezUH >THThHQYsX*ISZ£ \ H"X E H"Sedd \] d \ SeXRHgzvTS \ fhHfd \] a=HQQY
]U\g\ HYXT \ i:IIHfSeXRHrsZU  ] Xa=H¤X E SeX"SUrr ] d9H \ SeX ] iQ ] i}X E H ^ ] iAfhHY£iX ] ifSeXSQRX \ Ta=XT \ HQ ¬QTa E
 - 6+(-."%- o & &(-A.)1>$*0*- 8 .) 8 -4$ o    1>A0 " 2 o & $ , g;o &(6-  1 &( 10 " )  1>A0 " 2/" &(-.>  "% .) 8 - $*" 0  
>#: 8  






SUQ1<ThHThHQ *gS \ H¥d \] XRHa=XRHf  ZWSIThXTSUrH=VAaYrTQ ] i§r ] a ¢ ¬i¯Q E ]U\ XFS:ITXRH=V+* y  E a E QgdS \ X ] $X E H
^R] iAfhHY£isX ] i¯fSeXSWQRX \ Ta=XT \ HU + iH ] X E H£ \ QRXQRXRHYd ]   ! d:LC	 a ] iQQXQi r ] a ¢ ihzPX E Q/@gfIhL6i=:
B j7:6U
 H Frri ] XFHrS 9]U\ SeXRH ] i X E HIdrsHIHi>XSeX ] i ]   ! d:LC	 !X E SeXQ ] i E ]   X E H ^ ] ih dSeXRXRH \ i
ISeXa E ihzaYSUi  H:d9H \  ]U\ IHf5HL2aYsHi>XrsZ  Z5TQihz X E H§SUThX ] ISeXS ]  . teu#1 5W iQRXRHSUf* HP FQ E X ]
QRX \ HQQ ] i5X E HPId ]U\ XSUi>X¥d ] iXX E SeXY*i p ] 0SUIr-X E H}Qr ] Xi>TI  H \ 
  Qa ] IdThXRHf3SeXa ] IdrsHXIHUQia=HX E HfHY£isX ] iPQ ¢ i ]  FiWa ] IdrHYXRHrsZ}SeXa ] IdrsH¤XIHU FsX E SUrrXQ ^ ] iA dSeXRXRH \ iQ-,+Z
a ] i>X \ SUQRXYi§X E H ]UA^ Ha=X  ]U\ sHi>XRHf¯H=VAXRHiQ ] i
X E HQr ] XFi<TI  H \ Q \ HQTrsXg \] I aYrSUQQ ] d9H \ SeX ] iQSUif
aYSUi¯i ] r ] ihzUH \" H ¢ i ]  Fi  Z}X E H¥a ] IdrsH \  D"E TQgSihHY  a ] IdrSeX ] i§QRX \ SeXRHYzUZ§Q"aYSUrrHfP ]U\ 
LQ \ HYzvS \ fQIHQQSezUHQHifihzh +HLIS ¢ HLSfQRXia=X ] i  HYX HYHi:iXRH \ iSUrIHQQSezUHLQRHifihz  "JHJ6H
X E \] Tz E H=VAdraYsX 0T^a ~ USUQi [T^a ~  YA < E * vSUif¥H=VAXRH \ iSUr<IHQQSezUHQRHifihz " 6 X E \] Thz E S b S \ S  rsHU
SUQi W YA < E * ?W iX E Q¥QRHa=X ] i
 HX \ HSeXH=V<XRH \ iSUrIHQQSezUH}QHifihzh  b H \ Z ]UA^ Ha=XW E ] rfQ¥S
£Hrf \ HY1H \\ ihzX ] sXQFaYrSUQQ"X E SeXY!SUI ] ihzvQRX ] X E H \ X E ihzvQYiaYrTfhHQgS:ISeddihz \] I%rS  HrQgX ] Qr ] X
i<TI  H \ Q  H Frr!S  QRX \ SUa=X ] i§X E H¥fhHYXSUrQ ] X E QgISeddizSUif \ HYd \ HQRHi>X"sXgSUQ"SUi ] X E H \ r \ S \ Z
¬Tia=X ] i  y X:_@  R W @ X E SeXXS ¢ HQgSUi ]UA^ Ha=XSUif:SrS  HrSUQS \ zvTIHiXQY*Lif: +H¤a ] IdrsH W YA < E
 Z}TQihz y X:_@  R W @ SUQL\
7 ®   R W @>=  A X3:<@  R W @ W     a ]
 9 L:LC
 W  R W @ <
,SUQaYSUrrZUh  E HiWa ] IdyS \ Hf§ FsX E IHQQSezUHQHifihzi ^R] ihX E H \ HS \ HX  ] a E SUihzUHQL\
c W i drSUi ^R] iX E H  ifiz   ]U\^ ] ihfhHY£isX ] i§QFS:a ] IdrsH \ a ] i b HisHia=HX E SeXH=VAd \ HQQRHQ
X E H Q E S \ ihz ] S fSeXS5QRX \ Ta=XT \ H  Z SUrr"a E SUiihHrQY ,Z a ] iX \ SUQRXYFi X E H ]UA^ Ha=X  ]U\ sHi>XRHf
H=VAXRHiQ ] i
X E H ^R] iAfhHY£yisX ] iQ  "JHJ6H
X E H ]UA^ Ha=XQ*¤S \ H£ \ QRX¤aYrSUQQ b SUrThHQY
SUif  ifihzvQ" ]U\
X E HI ]U\ szviSeXRH \] IQ ] T \ a=HU
c DFE HISeddihz \] I rS  HrQ"X ] Qr ] Xi<TI  H \ QFITQRXFi ]    Hd!H \  ]U\ IHfWSeX \ TiXIHUSeX¤rsHSUQRX
i X E H¯aYSUQRH ] H=V<XRH \ iSUr"IHQQSezUHqQRHifihzh DFE H§HL2aYsHia=Zd9HiSUrsX¦Z Qi ] XSUQ E sz E SUQ:sX
ISZ QRHYHISeX§£ \ QXYjªSUa=Hf¡ FsX E S QIrS \ d \]U rsHI§FX E H fhH b Hr ] d9H \ Q ]  + 0SUIrXRHQXRHf
b S \  ] TQ"XRHa E i<ThHQY!  E a E SUa E sH b H \ HSUQ ] iS  rsHHL2aYsHia=ZU D ] Q ] IHH=V<XRHi>XYX E QFHL2aYsHia=Z
a ] IHQ \] I \ HYdrSUaYihzQRX \ iza ] IdS \ Q ] iQ  ZWi>XRHYzUH \ a ] IdS \ Q ] i S  HrQ"zUHYXLX \ SUiQrSeXRHf
iX ] i>XRHYzUH \ Q  Z¯S}£ \ QRXY9zvr ]U SUr 9i ^ Ha=X b HISeddihzh!  E a E Qd9H \  ]U\ IHf ] ia=HSeX \ Ti>XIH
. nUlh	0 E SedXRH \ x!1  Z IHSUiQ ] "S E SUQ E XS  rsHU ]U\ H b Hi3SeXa ] IdrsHXIH  Z TQihz¯a ] IdrsH=
XIH E SUQ E ihz .Jm!1   QRHa ] if
gd!H \ aYrSUQQY"ISeddihz X E Hi X \ SUiQrSeXRHQ}X E ] QRH iXRHYzUH \ QPi>X ]
Qr ] Xi>TI  H \ QY5¨ ] IHWTihdT  rQ E Hf H=VAd9H \ IHi>XQQRHYHIQX ] Q E ]  X E SeX  iS \ Z QRHS \ a E QS
\ HSUQ ] iS  rsH IdyrsHIHi>XSeX ] i ] X E Q}QRHa ] if ISeddyihzh QPTQTSUrFaYSUa E ihzSeXPaYSUrrLQsXRHQY
aYSUrrsHfWiArihH¤aYSUa E izi5. o1 QgSUrQ ] SUi ] dX ] i
,Z¯a ] i>X \ SUQRXY \ HYX \ sH b ihzQr ] XLi>TI  H \ QF ]U\ i>XRH \ iSUrIHQQSezUHQRHifihzaYSUi  Hf ] ihHI ]U\ HHL2
aYsHi>XrsZU  Z ] ihHIHI ]U\ Zqif \ Ha=X ] i  HH=V<dyrSUi X E HfhHS}iqX E HihH=V<X¤QRHa=X ] iSUr ] ihzP FsX E ] T \
fQaYTQQ ] iPS 9] ThXgX E H¥a ] IdrSeX ] i ] $aYrSUQQ"fhHY£iX ] iQY
    %!$# !$# Y,
  !"  ~a ¯#7 ~c~ ® ~
  SUQagaYrSUQQY+"IH;6H ] iH"  E ] QRH"Q ] T \ a=H"X \  b SUrrsZ¥ZAsHrfQ$S¥aYrSUQQ*SUr \ HSUfZii ]U\ ISUrh ]U\ I§aYSUi  H"QRHYHi
SUQS ^R] iAfhHY£yisX ] i  FX E SUi ] dX ] iSUrQRHYX ] S  QRX \ SUa=XrS  HrQ¥SUif3SUi ] dX ] iSUr+isXSUrKYH \  D"E H
QIdrsHQRX$ ]U\ I ] 
S  SUQa"aYrSUQQQSQihzvrH \ HSUa=X ] i \ TrsHU P]  H b H \ hH b Hi}X E Ha ] IdyrSeX ] i ]   SUQa
aYrSUQQHQaYSUii ] Xd \] fTa=HFX E H¤SUTX ] ISeXS ] ". teu!1IIHfSeXRHrsZU D"E H \ HSUQ ] iPQX E SeXaYrSUQQfhHY£isX ] iQ
mnmpo!q&risFtu
neu   i   JL

S \ H ] d9Hi¯X ] aYrSUQQ ] d9H \ SeX ] iQYy  E rHSUThX ] ISeXSPS \ HX ]>] r ]  grsH b HrfSeXS:QX \ Ta=XT \ HQX ] SUrr ]   QTa E
] d9H \ SeX ] iQ W iQRXRHSUf9X E H \ Ti>XIH b SUrThH ] aYrSUQQfhHY£yisX ] iQi i ]U\ ISUr ]U\ I Q¤Q ] IHQRX \ Ta=XT \ H
  E a E SeXRXRHIdXQS z ]<] f  SUrSUia=H  HYX¦ +HYHi S  QRX \ SUa=X ] i  ]U\ HL2aYsHia=Z+*SUif3H=VAd \ HQQ b HihHQQ  X ]
SUrr ]  aYrSUQQ ] d9H \ SeX ] iQ* ` ]U\ HWQRd9HaYs£yaYSUrrsZU ] iX E H ] ihH E SUif*X ] aYS \\ Z ] ThXaYrSUQQfQ ^ Tia=X ] i
SUif}QRHrsHa=X b H \ HY£ihHIHiXY< +H \ H <T \ HFX E H ^R] iA dSeXRXRH \ iQ*X ] H ¢ HYdXa ] ia \ HYXRH¤iX E H \ Ti>XIHfSeXS
QRX \ Ta=XT \ H ]U\ aYrSUQQHQY + iX E H ] X E H \ E SUifezvTS \ fhHfd \] a=HQQRHQ E S b HgX ]¤ Ha ] IdrHfi>X ]  Tia=X ] iQ
i ]  ¥g ]U\ X E HqQS ¢ H ] ¥QHYdS \ SeXRH a ] IdrSeX ] i PF]  +H b H \   HaYSUTQRH ] X E H¯d ] QQ  rsX¦Z ] S5rSeXRH \
E fihz ] Q ] IHd \  b SeXRHLrS  HrQ$KX E SeXaYSUTQRHQ
a ] i b H \ Q ] i ] 
X E ] QRHrS  HrQY>X E H¤a ] fhH ] zvTS \ fhHf
d \] a=HQQRHQ E SUQX ]  HPS  QRX \ SUa=XRHf   \  XYd \  b SeXRHPrS  HrQY ` ]U\ H ]cb H \ SUffsX ] iSUrIdrsHIHi>XSeX ] i
a ] ia=H \ iQrsHSUf TQiX ] a ] iQfhH \ ihz S  QRX \ SUa=X ] i  ¥ \  XY SUrrgrS  HrQ ¬iaYrTfihzqdT  ra ] ihHQ *SUif
a E SUiihHr9 ]U\ ISUrS \ zvTIHiXQY ,SUQHf ] i§X E HQH¥a ] iQfhH \ SeX ] iQYA H¥a ] IdrsH \ HSUa=X ] i \ TrsHQgSUQFSrQRX
]  \ Ha ]U\ fQY D"E ] QRH \ Ha ]U\ fQd ] QQRHQQ+X E \ HYH¤£HrfQL\-£Hrf    ? @ QX E H ^R] iA dSeXRXRH \ i    E a E  H  \ sXRH
i3Q ] T \ a=H§QRZAi>XS_V3SUif3HiaYr ] QH}i3QizvrsH <T ] XRHQYQRHYH  Hr ]   * $£Hrf   @<5 R qQSUi3S \\ SZ ] rS  HrQ
SUif§a E SUiihHr! ]U\ ISUrS \ zvTIHiXQ  ]U\"\ Ha=H b Hf b S \ S  rsHQ* hSUif}£Hrf    R W QX E HzvTS \ fhHf}d \] a=HQQ
a ] IdrsHfPSUQFS¬Tia=X ] i ¬SaYr ] QT \ H¥i \ TiXIHXRH \ IQ*   HrrTQRX \ SeXRH ] T \ fhHSUQ  Z}X E H ] rr ]  Fihz
H=VhSUIdrsH#\
#7 ~~ =
NA FE P[T^a ~  A,1E
³   AfMFEP W 7@  ? ;SC@ 0C@AfMFE
 Ha ] IdrsH¤X E H \ HSUa=X ] i \ TrHQ ] -aYrSUQQ  SUQgX E H¥ ] rr ]  FihzrQX ] X  ]\ Ha ]U\ fQL\
J 7 ® -;_7 R :Q=
t 0   ? @ =  NA,1E ]
n @_5 R = 0    ] 	   2 ]
x  R W = Af9_78C  d@ @  C
l 7 ®   =  < X:_@ L7b:d7b:H@   [@  A u E a^]
m  9 78C R W   @  ]
w  9  ? 8C A 9_78C AOE C  < d:LC	 @   d@  A J E 1E3E  ]
o   ? @ =  AfMFE ]
0 @_5 R = 0   M    2 ]
JYu  R W = Af9_78C  d@ @  C
JUJ 7 ® -M-=  < X:_@ L7b:d7b:H@   [@  A u E a^]
Jt  9 78C R W   @  ]
Jn  9  ? 8C A 9_78C AOE C
J=x 7 ®   R W @ =  < X:<@  R W @ W 7@ ed \ i>X i>X a^]
Jl  y L:dC	 W 7@  R W @ M`E<E 2
ªTia=X ] iQ    R W  E S b HSUi¯Tis ]U\ I iXRH \ ¬SUa=H¥Q ] X E SeX"X E HYZPaYSUi  HaYSUrrsHf§HSUQrsZ  Z:zUHiH \ aa ] fhHU
D"E HYZPXS ¢ HX  ] S \ zvTIHiXQX E Hfa=X ] iS \ Z  d@ !SUif @  yS  ifihz ]U\ QRHrs  fa=X ] iS \ ZPQ
SUiS \\ ScZ ] yQr ] X*i<TI  H \ QX E SeX$H=VAQRXQ$SeX \ Ti>XIHU ] !  E a E X E H"S \\ ScZ   @<5 R QX E H \ HYd \ HQRHi>XSeX ] i
SeXX E HaYrSUQQrsH b Hr  E rsH"fa=X ] iS \ HQ*SUQQ ] aYSeXRH¤ifa=HQ-X ] Qr ] X+i>TI  H \ QYG  @<5 R S \\ SZAQSUQQ ] aYSeXRH
ifa=HQLX ]  ]U\ ISUr$S \ zvTIHi>XQ¥SUifrS  HrQY  E a E  +H  \ sXRHiQizvrsH <T ] XRHQYSUQ      HYXaeQ ]
SUQLX ] S bU] f a ] ih¬TQ ] i¯ FsX E d \] z \ SUI b S \ S  rsHQF ]U\ ISUrS \ zvTIHi>XQ¤S \ H E H \ H ]U\ X E HdT \ d ] QRH ] 
 HYXa E iz S \ zvTIHi>XQ \] I IHQQSezUH5<ThHThHQY  E rsH}rS  HrQS \ H§ ]U\ d9H \  ]U\ Iihz i>XRH \ iSUrIHQQSezUH
QRHifihzh DFE H + 0SUIr$i ] XSeX ] i ]U\ X E HS \\ SZ ] +  E a E HrsHIHiXQ¥S \ H & R !& H YY&	¯Q 0  & R ]
&!HL]YL] &    2 SUif3S \\ ScZ SUaYa=HQQQ
 A 
 E UW iXRH \ iSUr+IHQQSezUH§QRHifihz¯S \ H}d9H \  ]U\ IHf X E \] Thz E
fa=X ] iS \ sHQY*ª ]U\ iQRXSUia=H E H \ HUX E H¥£ \ QXgzvTS \ fhHf§d \] a=HQQgd9H \  ]U\ IQgSUi¯i>XRH \ iSUrIHQQSezUHQHifA
ihz 0Ta ~   A






\ HYX \ H b HfSUQX E HQRHa ] if HrsHIHiX ] fa=X ] iS \ Z  d@ ¨hTa E a ] IdyrsHf a ] fHX E SeX¥f \ Ha=XrsZ ]U\ szv
iSeXRHQ$ \] I X E H"Q ] T \ a=H ] zvTS \ fHfd \] a=HQQRHQ$Q-a ] rrsHa=XRHfiX ] ¬Tia=X ] iQX E SeX$XS ¢ HS \ zvTIHi>X   AOE 
 W  ] 9X¦Z>d9H 73C d@ *  DFE ] QRH"¬Tia=X ] iQ$S \ HTQHfSUQS \ zvTIHiXX ] X E HFr \ S \ Z Tia=X ] i 9  ? 8C ] 
XZ<d9H AD73C d@ C 78C	d@bE C 78C	d@   E Hi§SeddrHfX ] ¬Tia=X ] i 9   y  ?  8C a \ HSeXRHQFSiHY (X E \ HSUfPX ]
H=VAHaYThXRH 9 SeddrsHf¯X ]}bU] f ,HY ]U\ HzvTS \ fhHfqd \] a=HQQRHQ¤S \ HQRdSc FihHf9X¦  ] XSUQ ¢ QS \ Hd9H \  ]U\ IHfl\
£ \ QXYX E H b SUrTHQ ] gzvTS \ fHfd \] a=HQQS \ zvTIHi>XQ.  SUif M S 9]Cb H *¥S \ H}a ] iQTIHf  \] IX E H}Sedh
d \] d \ SeXRHIHQQSezUH.<ThHThHQ.  Zr \ S \ Z¯¬Tia=X ] i  y X:_@ L7b:d7b: SeXrihHQ¥l¯SUif JUJ*]+QRHa ] ifX E H
]UA^ Ha=XIThXRH=V Q \ HrsHSUQRHf   Z r \ S \ Z  Tia=X ] i  y 73C R W   SeXrihHQm¯SUif Jt *  W i ] X E H \   ]U\ fQY
aYr ] QT \ HQ    R WPS \ H \ HQRd ] iQ  rsH¥ ]U\¤\ HrsHSUQizX E HIThXRH=V¯XS ¢ Hi  ZWX E Hr \ S \ Z§aYSUrr  9 d:LC	 X E SeX
£ \ HfqX E HIW` ] QRX ] X E Ha ] IdrSeX ] i ] zvTS \ fhHf d \] a=HQQRHQQX E H ] iH ] X E H p ] 0gSUIr$QRZAQRXRHI§
D"E H ¢ HYZ§SUffsX ] i§QX E HH=V<X \ Sfa=X ] iS \ Z:S \ zvTIHiXY
,SUQaaYrSUQQRHQS \ Ha ] IdrsHfWi>X ] SUi ] X E H \¢ if ]  \ Ha ]U\ fQg sX E S£ \ QRXg£Hrf   ;<7 R :  E ] rfihz
\ HSUa=X ] i \ TrsHQY-S¯QRHa ] if3£Hrf   	3:LC  ¢ HYHYdihz X E HPQRHYXQ ]  E ffhHi rS  HrQYWLffsX ] iSUrrsZU
 H
a ] IdrsHX E H}isXSUrKYH \ d \] a=HQQSUQS QRd9HaYSUr \ HSUa=X ] i \ TrsH a^]a  * P C PF]  +H b H \ * +H ] IsXX E H
X \  b SUr ^R] iA dSeXRXRH \ i a^]^a1  *"SUif ] irsZ ¢ HYHYdqX E H \ HISUiihzX  ] £HrfQ ] -X E H \ HSUa=X ] i \ TrsH#\   @<5 R 
SUif    R WiX E HLX E  \ f   SC	[@ £Hrf ] X E HLaYrSUQQQRX \ Ta=XT \ HUW i}aYSUQRH¤X E H \ H¤Qi ] iXSUrKYH \ ¬aYrSUQQ
iXSUrKYH \ S \ H ] dX ] iSUr * >X E H0  0C d@ £Hrf E ] rfQ+SfQRXihzvTQ E Hfa ] iQRXSUi>X ]3 7 7  D ] QTI Thd
>X E H
aYrSUQQ  S 9]cb HQga ] IdrsHf§i>X ] X E H¥ ] rr ]  ihz \ Ha ]U\ fl\
7 ®   =
 ;_7 R :H= ;_7 R : ]
 :LC =  ] 0C	[@ = C87 R3R 
 ] XRHX E SeXYi ] T \ H=VhSUIdrsHUAX E HrSUQRXX¦  ] £HrfQS \ HHIdX¦ZU  X E ] ThXgSUI  szvTsX¦ZU< H \ HY H \ X ] X E Q
fSeXSWQX \ Ta=XT \ HSUQSQ=LD<EiE !<!Dj 6YCW¦XISZ  HQT \ d \ Qihz:X E SeX¥ Hf ] i ] X \ Ha ]U\ f S  QX \ SUa=XrS  HrQ
i aYrSUQQ b SUrThHQyiWQdsXRH ] $X E H¬SUa=XFX E SeX¤aYrSUQQi ]U\ ISUr ]U\ IQSUa=XTSUrrsZ§a ] Id \ QHS  QRX \ SUa=X¤rS  HrQ
¬SUQ  i D ³   * a ]a1 C  *  LQS ISeXRXRH \] " SUa=XY  dS \ XQi3aYrSUQQi ]U\ ISUr+ ]U\ IQS \ HPX E H \ H
] irsZ:X ] H=VAd \ HQQgH \\]U\ QL\*SUiWSeXRXRHIdXFX ] iQRXSUi>XSeXRH¥SaYrSUQQg  E ] QRH¥rS  HrQgS \ H¥i ] XFSUrra ] ia \ HYXRHU ]U\
SUiSeXRXRHIdX+X ] E fhH"S  QRX \ SUa=X+iSUIHQ  \ TrsHQ  & +*-,.+	  2# :SUif  &  
% &	   2# i
¨<Ha=X ] iqxh n *   E rsHSUrrX E ] QHH \\]U\ QaYSUii ] X ] aYaYT \ SeX \ Ti>XIH  HaYSUTQH ] *QRXSeXaX¦Z>dyihzh E Hia=H
i ] a E Ha ¢ Qd9H \  ]U\ IHfPSeX \ TiXIHU*QgSa ] iQH >ThHia=HUX E H \ HQi ] ihHYHfPX ]¢ HYHYd¯S  QRX \ SUa=X"rS  HrQ
i§aYrSUQQ b SUrThHQY DFE Qf ] HQFi ] XFIHSUi§X E SeXS  QRX \ SUa=XFrS  HrQgS \ H¥X ] XSUrrsZ§S  QRHi>X" \] IaYrSUQQ b SUrThHQL\
Q ] IH ] !X E HrS  HrQ$iL  @<5 R £HrfQ*IScZi¬SUa=X  H"S  QRX \ SUa=XY<  E HizvTS \ fhHfd \] a=HQQRHQ*X \ ZX ] QRHif
IHQQSezUHQ ] iWX E HI§
  !   7 ~~Ra^]a1 a  7Ja ® _~
0rSUQQisXSUrKYH \ QLS \ HQIdyrs£Hf \ HSUa=X ] i \ TrsHQ¤i X  ] SUQRd9Ha=XQYª- \ QRX¤X E H \ HQi ]^R] iA dySeXRXRH \ i
¨<Ha ] if
zvTS \ fhHf d \] a=HQQa ] IdyrSeX ] i5QQIdrs£Hf  HaYSUTQRH}QTa E zvTS \ fHf d \] a=HQQRHQXS ¢ H§i ]
S \ zvTIHiXYLQFSa ] iQRH >THia=HUX E HYZPf ] i ] X"I ] fs1Z:X E H ]UA^ Ha=XfSeXSQRX \ Ta=XT \ HQ"f \ Ha=XrZUASUifWi ]
dS \ X ] X E HI ihHYHfX ] H=VAHaYThXRH:ia \ sXaYSUr$QRHa=X ] i:` ]U\ HQRd9HaYs£aYSUrrsZU
isXSUrKYH \ CQa ] IdyrsHf
i>X ] X E H¥¬Tia=X ] i \
A 9L73C  [@ @ 	
 C . . C%1 1 E
  E H \ H . . CY1 1Q"X E Hih ]U\ ISUri ] XSeX ] i¯ ]U\  Ra ] IdyrSeX ] i ] $d \] a=HQQ C A,+ZWa ] i>X \ SUQRXY!X E H¥zUHiH \ SUr
a ] IdrSeX ] i ] zvTS \ fhHfd \] a=HQQRHQ ¬SUQQ E ]  i:iX E HFd \ H b  ] TQQT  QRHa=X ] i * E SUQ+X ] i>X \] fTa=HLaYSUrrQ
X ]  y 73C R W   SUif y  ?  <C   H b H \ X E HrsHQQYisXSUrKYH \ Q*ITQRXH=V<HaYTXRHi}X E H \]  iPX E \ HSUfSeXRH \ 
SeX*X E H"a \ HSeX ] iXIH ] 9SUi ]UA^ Ha=X ] 9Q ] IHFaYrSUQQ  vX E H \ TiXIHQThdd ]U\ X FrrAQRdSc FiS¥ihHY  X E \ HSUf
X ] aYSUrr
 Tia=X ] i   0C d@   R W FsX E Sedd \] d \ SeXRHfa=X ] iS \ ZPSUif§QRHrs-S \ zvTIHi>XQY
mnmpo!q&risFtu
nUt   i   JL

  !    a ´Xa ]3b]´ #7 ~~RbAa | 7 ®  ®   ®  ® ] ®
P fihz QIdrsHIHi>XRHf  Z5zv b ihz X E H  3:LC  £Hrf Q ] IHWi ] iA HIdXZ b SUrTHU3ª \ HQ E Hiiz ] 
E ffhHirS  HrQ¥Q¥d!H \  ]U\ IHf  ZX E H:r \ S \ Z¯¬Tia=X ] i  y 98;:/:LC SeXX E HXIH  E Hi X E H:aYrSUQQRHQ
S \ H \ HY1H \\ Hf X ]  ZX E H \ iSUIHQ.¬a=  \ TrH  & +6<
&9:	 i ª-szvT \ H}l *   ] Xa=H:X E SeXY-Qia=H H
ISUi>XSUiPSUiPH=VAdraYsXQRHYX ]  E ffhHi:rS  HrQY<X E HisXSUr \ HQ E Hiihz ]  E ffHi:rS  HrQ+d9H \  ]U\ IHf  Z
\ TrH & 1% &	PQi ] XgihHa=HQQS \ ZULQ"SUiPH=VhSUIdrsHUA H¥Qrsz E XrsZSUrsXRH \g] T \ d \ H b  ] TQH=VhSUIdrH ] -S
aYrSUQQ  Q ] X E SeXFrS  Hr }Q E ffHi
#7 ~~ X =
NA FE P[T^a ~  A,1E
³   AfMFEP W 7@  ? ;SC@ 0C@AfMFE
Ta ´ ®  
F F F  X F F F
D"E Hi
a ] IdrSeX ] i§QIdrZZ<sHrfQL\
7 ®   X =  ;<7 R :d= ;<7 R : ] 	3:LC=      ] 0C	[@= C87 R3R 
F F F  < 9<;:b:dC  X F F F
D"E H"r \ S \ Z¬Tia=X ] i y 98;:b:LC d9H \  ]U\ IQ-X E Hg \ HQ E Hiihz ] yX E H E ffhHirS  HrQ-iX E HaYrSUQQ b SUrThH
zv b Hi:SUQS \ zvTIHiXY D"E H ] d9H \ SeX ] i ]  \ HQ E HiihzQ*fhHY£yihHfiª-szvT \ HFm<[W id \ SUa=Xa=HU  y 98;:/:LC
 Frr£ \ QX  TrfSISeddyihz \] I E ffhHirS  HrQ+X ]  \ HQ E iSUIHQY ]U\g\ HYXT \ i:IIHfSeXRHrsZ
X E H¤QRHYX
]  E ffHirS  HrQQ$HIdX¦ZU  ] Xa=HFX E SeXsX*Q b H \ ZHSUQZX ] zUHYX \ HQ E iSUIHQ+iSUiIdrsHIHi>XSeX ] i
 ZWIHSUiQ ] *Szvr ]U SUra ] Ti>XRH \ La=XTSUr \ HQ E HiizQFi ] XFd9H \  ]U\ IHf ]Cb H \ zvTS \ fhHf d \] a=HQQRHQLSUQ
fhHQa \   HfqiªzvT \ Hm<  ThX \ SeX E H \¥] i X E H:  @<5 R §£Hrf ]  \ HSUa=X ] i \ TrsHQ P H \ HUSUQQTIihzPX E SeX
rS  Hr }QgISedd9HfPX ] X E H \ HQ E rS  Hr  X X E H¥aYrSUQQ b SUrThH \ HQTrXihz \] I  \ HQ E HiihzhA Frr  H#\
 ;<7 R :H=
0   ? @=  A,FE ] @<5 R = 0    ]   X    2 ]
 R W = A9_73C  d@ @	
 C F F F E ]
  ? @ =   X AfMFE ] @<5 R = 0   M    2 ]
 R W = A9_73C  d@ @	
 C F F F E 2 ]
	3:LC=    X   ] 0C d@= C37 R8R 
  ! !  7 ~~´Xa ~4N]U a ³ ]
W iSQRHYdS \ SeXRHga ] IdrSeX ] iQHYXRXihzhUaYrSUQQ ] d9H \ SeX ] iQISZSeddrsZ¤X ] Q ] IH \ HYHaYrSUQQiSUIHQX E SeX-S \ H
fhHY£iHf}i:SUi ] X E H \ I ] fTrsH¤SUif}  E ] QRHi ]U\ ISUry ]U\ IQ FrrX E TQgi ] X  HLSUaYa=HQQ  rsHTi>Xr \ Ti>XIHU
LQSa ] iQRH <ThHia=HUd9H \  ]U\ Iihz a ] IdrsH=V aYrSUQQ ] d9H \ SeX ] iQSeXa ] IdrSeX ] iXIH§QId ] QQ  rHU
W iQRXRHSUfh Ha ] IdrsHaYrSUQQ ] d9H \ SeX ] iQ"SUQ"a ] fhH  E a E h  E HiPH=VAHaYThXRHf SeX \ Ti>XIHUA Frr!a ] IdThXRH
X E H \ HQTrsXizaYrSUQQ b SUrThHQY[W i§d \ SUa=Xa=HU  HaYSUTQRH ] -X E H¥a ] IdyrsH=VAXZ ] aYrSUQQ ] d9H \ SeX ] iQYI ] QRX ] 
aYrSUQQ ] d!H \ SeX ] iQ$ Frr  Hgd9H \  ]U\ IHf  ZaYSUrrihzLzUHihH \ aFr \ S \ Z Tia=X ] iQY  HFf ] i ] X  HrsH b HX E SeX
iriihzPSUif3QRd9HaYSUrKihz§X E ] QRHPaYSUrrQQSWz ]<] ffhHSAUW iQRXRHSUf- +H}X E i ¢ X E Q¥  ] Trf5d \]U S  rsZ
ZAsHrfWrXRXrsH  HihHY£X"SUQ \ HYzvS \ fQFH=V<HaYThX ] i¯XIHU  ThXFaYSUTQRHS:Qszvis£yaYSUiXgd9HiSUrsX¦Z§SUQ \ HYzvS \ fQFa ] fhH
QKYHU[W i ] T \b HY  ] SeddraYSeX ] id \] z \ SUIQYhaYrSUQQ ] d9H \ SeX ] iQS \ H¤rHQQ \ H <ThHi>XX E SUi ]Uh^ Ha=XgrScZUH \
] d9H \ SeX ] iQ "IH;6H ]UA^ Ha=Xa \ HSeX ] i SUif5IHQQSezUH§QRHifihz)*  P Hia=HP +HPI ]U\ H} ] aYTQ ] i5d \] fTaYihz
HL2aYsHi>XFa ] fhH ]U\F]UA^ Ha=XQY
0rSUQQ¤fQ ^ Tia=X ] i SUIQ¤SeX¥a ] I  iizX  ] a ] IdyrsHfqaYrSUQQ b SUrThHQY9HQQRHi>XSUrrZ  Z SUaYaYTITrS_






rQXa ] iaYSeXRHiSeX ] i   \ sXRXRHi    #* ] gX E H   ;_7 R : ¯£HrfQ ] gX E H}S \ zvTIHiXaYrSUQQRHQ 0 ] IdyrSeX ] i
X \ SUiQ ]U\ IQLaYrSUQQfQ ^ Tia=X ] iQFi>X ] aYSUrrQLX ] X E Hr \ S \ Z§¬Tia=X ] i  y 
L78C [@   E a E XS ¢ HQX  ]
aYrSUQQ b SUrTHQ"SUQ"S \ zvTIHiXQY
7 ®  d73C d@  H  I =
 ;_7 R :L= H ;<7 R :    I_ ;<7 R : ]
 3:LC= U :_@  73C  W C  H 	:dC  Ie 	3:LC ]
0C d@= W C L78C [@ SC	[@  HY SC	d@  Ie SC	[@ ] 
X \ Ti>XIHU b S \ S  rsHQ  H}SUif  I S \ H !] Tif X ] X E HqaYrSUQQ b SUrThHQ:X E SeX} +Hqi ]   ] d9H \ SeXRH ] i
ªTia=X ] i U :_@  78C	 W C \ HY1H \ Q"X ] QRXSUifS \ fWr \ S \ Z¬Tia=X ] iP ]U\ QRHYXQY FsX E ]U<b  ] TQ"QRHISUi>XaYQY
W isXSUrKYH \ Q \ H <T \ HSWQrsz E XrZ I ]U\ Ha ] IdraYSeXRHf X \ HSeXIHi>XfT \ ihzPfQ ^ Tia=X ] i
 D"E Ha ] I
dThXSeX ] i ] iHY ¡isXSUrKYH \ QQgHiaYSedyQTrSeXRHfWi§SUi ] X E H \ r \ S \ Z¬Tia=X ] i y  W C d73C [@ 0C	[@ 
7 ®   W C d73C d@ 0C d@  H  I =
a    H = = C87 R3R 0T ® ]  I
® 7 ~ ® a    I = = C87 R3R 0T ® ]  H
® 7 ~ ®
7 ®  C H =  ;8;	_M  R :dCX<@  H @_5 R
[C	 C I =  ;8;	_M  R :dCX<@  Ie @_5 R a^]
 @<5 R =  ;3;	LM   ?3? :LC	  H @<5 R  IC @_5 R ]
 R W = A9_73C  d@ @  C
 ? 8C A9L73C ASE C  HY  R W  d@ @ 8E ]
 I   R W A  ;8;	LM  O735  [@ C H C I E @	
3E ] 
ªTia=X ] i  W C d73C [@ 0C	[@ XS ¢ HQ"X¦  ] isXSUrKYH \ QSUQ"S \ zvTIHi>XQY  E a E S \ HX E H¥a ] IdrSeX ] i ] ThX 
dThX ]  a^]a1 d \] a=HQQRHQ0C5H:SUif C)IegSUif \ HYXT \ iQS ihHY  isXSUrKYH \ X E SeX:Q E ] Trf SUa=X:SUQd \] a=HQQ
C H G C)Ie*ª ] rr ]  ihzX E H p ] 0SUIrQRZAQRXRHI§,C5H G CJIQ"a ] IdrsHf§SUQ
 9  ? 8C A 9L73C ASE C . . C H 1 1 E ]n. . C I 1 1
D"E SeXQY$X E H}dyS \ SUrrsHra ] Id ] QsX ] i   G qzUHYXQX \ SUiQrSeXRHfi>X ] H=VAdraYXX E \ HSUf a \ HSeX ] iSUifQRH=
<ThHia=HUFLQ \ HYzvS \ fQ  W C	L73C d@ 0C d@ !i aYSUQRHHsX E H \ isXSUrKYH \ Q"HIdXZU9X E HiWX E H \ HQTrsXFQFX E H
] X E H \ isXSUrKYH \  + X E H \  QRHU 9] X E isXSUrKYH \ QS \ HWi ] iA HIdXZUSUifX E H§fa=X ] iS \ Z ] LX E H \ H=
QTrXihzisXSUrKYH \ QgX E HS \\ ScZ  TrsX  ZPSedd!Hifihzfa=X ] iS \ sHQYSUQ \ HLTHa=XRHf  ZPX E HihHY B  @<5 R 
£Hrf
 D"E H ihHY     R W5 Tia=X ] i QIdrsZ3aYSUrrQ 9] X E isXSUrKYH \ Q FsX E Sedd \] d \ SeXRH¯fa=X ] iS \ sHQ
  ;8;	LM  O735 a ] IdTXRHQFX E HQT  S \\ SZ ] *S \\ ScZ   E ] QRHrHihzUX E Q_!QRXS \ Xihz}SeXFd ] QsX ] i * 
W XLQL  ]U\ X E i ] XaYizX E SeXQTa E S}a ] Id ] QsX ] i ] isXSUrKYH \ QQFd ] QQ  rsH  HaYSUTQHisXSUrKYH \ Q"f ]
i ] XgTQRHX E H ]UA^ Ha=XIThXRH=V9  ] Trf}sX  HX E H¤aYSUQRHUhX E HS 9]cb Ha ] fhH¤  ] Trf \ HrsHSUQRHLX E H ]UA^ Ha=XgITA
XRH=V¯X¦ Fa=HU¨ATa E S}QIdyrsHa ] Id ] QsX ] i¯ Frri ] X  HSUfhH <TSeXRH ]U\ a ] Id ] QihzzvTS \ fhHfWd \] a=HQQRHQ
fT \ ihzQRHrsHa=X b H \ HY£ihHIHi>XY  E a E  H¥H=VASUIihH¥i ]  ¥
  !	 # ® 7 ® v acb ®  ® ] ®  ® ]!
¨<HrsHa=X b H \ HY£ihHIHi>XQ  Z¬S \ X E H¤I ] QRXQ ] d E QRXaYSeXRHf}SUI ] ihzvQRXgaYrSUQQ ] d9H \ SeX ] iQW i} SUa=XYhsXQS
\ HSUr-a E SUrrsHihzUHi a ] IdrsH \ fhHQszvi  HrrTQRX \ SeXRH ] T \ fhHSUQ  Z¯IHSUiQ ] SUiqH=VhSUIdrsHU  H£ \ QRX
a ] iQfhH \ X E H¥H=VhSUIdrsH ]  ] ihH \ HY£ihHIHi>X"aYrSUTQRHU
F F F
 NAbE YAM`EG 5"AFEP0Ta1~ 
 A  M`E
F F F
mnmpo!q&risFtu
n_x   i   JL

+  QH \b HFX E SeX+X E HaYrSUTQRHS 9]Cb H ] d9H \ SeXRHQSa E SUihzUH¤i ]U\ ISUrS \ zvTIHi>XQY-,HY ]U\ HLX E H \ HY£ihHIHi>XY
b S \ S  rsH  \ HY H \ QX ] X E H IHQQSezUH¯QHiX ] i rS  Hr    E rsHUSe1XRH \\ HY£ihHIHi>XY b S \ S  rsH  QX E H
 ]U\ ISUr
S \ zvTIHiX ] $rS  Hr 5 ªT \ X E H \ I ]U\ HUSiHY   ]U\ ISUr
S \ zvTIHiX M Qgi>X \] fTa=Hf
 HL£ \ QRX \ H b sHY  E ]   \ HSUa=X ] i \ TrsHQS \ H \ HY  \ sXRXRHi  ZISeXa E ihzaYrSUTQRHQ  \ TrsH %4 	 
  
] ª-szvT \ Hql *  D"E H zUHihH \ SUrL ]U\ I ] S \ HY£yihHIHi>X}aYrSUTQRH Q  H   I P K FSUif S3ISeXa E Hf
\ HSUa=X ] i \ TrsHQ ] 
X E HL ]U\ I E P CA FX E E   H G  <  E H \ HX E H¤a ] ihz \ THia=H  >  ] i ^R] iA
dSeXRXRH \ iQFIHSUiQQRX \ Ta=XT \ SUrH <TSUrsX¦ZPTdWX ] X E Ha ] IIThXSeX b sXZ§SUif SUQQ ] aYSeX b sXZ ] -X E HdyS \ SUrrsHr
a ] Id ] QsX ] i7  G AvSUif
 a ] i b H \ Q ] i ]  ]U\ ISUrS \ zvTIHi>XQY D"E Hi_X E H \ HQTrsXihz \ TrHQ  I G  P
K G C[W i}d \ SUa=Xa=HUAX E Ha ] IITXSeX b XZ:SUif}SUQQ ] aYSeX b XZ ] dS \ SUrrsHr!a ] Id ] QsX ] i:S \ Hi ] X b H \ Z
SUii ] Z<ihz7\SUrrAi bU] r b Hf ^R] iA dSeXRXRH \ iQaYSUi  H \ HYd \ HQRHiXRHfSUQ$Q ]U\ XRHfrQRXQ ] yIHQQSezUHgdSeXRXRH \ iQY[,+Z
a ] i>X \ SUQRXY 
 a ] i b H \ Q ] ifhHQRH \b HQSeXRXRHi>X ] i¯ª ]U\ iQRXSUia=HU +HPSUQQTIHQ ] IHPISeXa E Hf \ HSUa=X ] i
\ TrH  A
FE   G  P CX E Hi X E H \ HY  \ XRXRHi \ TrsH  FsX E H=V<dyraYsX} ]U\ ISUr¤S \ zvTIHi>XQ§Q E ]  FiQ
  AMFE 5"A1E   G  P K G C              *  D"E SeX¤QY9 +HQT  QRXsXThXRH   9 ]U\   9iqd \] a=HQQ8C
LffsX ] iSUrrsZ 
 a ] i b H \ Q ] i Q E ] TrfPzvTS \ SUi>XRHYHX E SeXLi ] iSUIHaYrSUQ E ] $ ]U\ ISUr
S \ zvTIHiXQ ] aYaYT \ QY
X E SeX}QYihHsX E H \   +i ]U\  M S \ H¯ ]U\ ISUrFS \ zvTIHi>XQ:i   W i X E H¯ ] rr ]  Fizh+ ]U\ X E H QS ¢ H ] 
QIdraYsX¦ZU HQ E SUrrSUQQTIHX E SeX¤X E QFrSUQRXLa ] ifsX ] i E ] rfQ W¦X¤aYSUi  HIdyrsHIHi>XRHf  ZWS}d \  ]U\
 \ HQ E Hiihz ] SUrr9 ]U\ ISUrS \ zvTIHi>XQFi \ HY£ihHIHi>X"aYrSUTQRHQh  E HihH b H \"\ HY  \ sXizQd!H \  ]U\ IHf
MFHY  \ sXiz ] ¤ISeXa E Hf \ HSUa=X ] i \ TrsHQ Frr  H§d9H \  ]U\ IHf  Z3a ] fHWa ] IdrsHf \] I aYrSUTQRHQY
` ]U\ H:QRd9HaYs£yaYSUrrsZU
zv b Hi5SWaYrSUTQHUX E H:a ] IdrsH \ d \] fTa=HQ¥S  =D<EE?f9j ";D $ 698 W¬Tia=X ] i P H \ H}Q
 ]U\ iQRXSUia=HX E HaYrSUQQ  TrfH \+\ HQTrsXihz \] IX E H¥a ] IdrSeX ] i ] -X E H¥aYrSUTQRH¥S 9]cb H#\
J 7 ®  587	 R :_; ;_7 R :>=
t 7 ®  C =  ;3;	LM  R :LCX8@ ;_7 R :  @<5 R a^]
n 7 ®  Cb:  _;_7 R : =
x   ? @=  < ;:890C:  ? @ 0    2  YAMFEHG 5"AFE  ;<7 R :   ? @ ]
l @<5 R =
m  ;3;
_M   ?3? :LC

w A  h S785 [@ _@_5 R
o 0dA   s  ! X3:<@ _9 W ;LK  R ;<7 R :   ? @    E 2
0 ;<7 R :  @<5 R E
JYu 0    ] M ] 
    2 ]
JUJ  R W = A9_73C  d@ @  C
Jt 7 ®   =  < ? :8:   _7:L7b:H@ 	  d@  AZC u E
Jn dC	 M =  < X:<@ L7b:L7:H@	
  [@  AaC J E a^]
J=x  !  ?  <C Af9_78C AOE C  < d:LC	 @   d@  AZC t E-A  MFE3E ]
Jl ;<7 R :   R W  d@ @ 	
3E Na^]
Jm  ;_7 R :L= 0^Cb:  _;_7 R : 2 ]
Jcw  3:LC=  ] 0C	[@= C87 R3R ] 
D"E H ihHY  ^R] iA dSeXRXRH \ i«Q  TrsX  Z Q ] IHH=VAXRH \ iSUr¬Tia=X ] i  y ;:890C:  ? @ ¬rihH3x)*  ªTia 
X ] i  ! ;:89SCb:  ? @ XS ¢ HQSrQX ] !rS  HrQ, _a.  H 1'* >S ^R] idSeXRXRH \ i5  I *-SUifSUi ] X E H \ dSeXRXRH \ i5 E 
X E H ^R] iA dSeXRXRH \ i ] X E HISeXa E Hf \ HSUa=X ] i \ TrsH *SUQ$S \ zvTIHi>XQYW¦X \ HYXT \ iQSLiHY  ^R] iA dySeXRXRH \ i E X 
  E a E Q E  FX E SUrr!IHQQSezUHdSeXRXRH \ iQ  E ] QRHrS  Hr9Qi}X E HrQRX \ HI ]Cb HfSUifP FX E  I SUffhHf
D"E HLihHY  fa=X ] iS \ ZQ  TrsX  ZSedd9Hifiz¥Q ] IH¤SUffsX ] iSUrQr ] XQSeXX E HFHif ] 
X E H
 a ] i b H \ XRHf
fa=X ] iS \ Z ] X E H ]U\ szviSUr \ HSUa=X ] i \ TrH¬rihHQmyJYu#*  DFE Hd!H \  ]U\ IHf 
 a ] i b H \ Q ] i5QLX E H ] ihH
 H  \] XRH}SUQ C              i X E Hd \ H b  ] TQdS \ Sez \ Sed E  P]  H b H \ $ H:aYSUii ] Xa E SUihzUH}SUi>Z<X E ihz
iqX E H:   R WP¬Tia=X ] i \ HQTrsXihz} \] I X E Ha ] IdrSeX ] i ]  C D"E TQY 
 a ] i b H \ Q ] i ] d!H \ SeXRHQ ] i






  i ] T \ H=VAHIdrsH *QH=V<X \ SUa=XRHf  \] I E  Z SUi ] X E H \ H=VAXRH \ iSUr¬Tia=X ] i  y X:<@ <9 W ;LK  R  + ihH
Q E ] Trf \ HIS \¢ X E SeXgX E HLH=VhQRXRHia=H ] QTa E 
a ] i b H \ Q ] iQ ]  ]U\ ISUr9S \ zvTIHiXQH=VAdrSUiQ  E Z H
i>X \] fTa=H¤ ]U\ ISUr
S \ zvTIHiXQi§fa=X ] iS \ sHQY
 Hi ]   fhHQa \   H¥X E HiHY B   R W¬Tia=X ] i
  E a E Q E ] TrfWSUa=X¤SUQ KJG C ¬rihHQJUJ yJl * LLa 
a ]U\ fihzX ] X E H¤QRX \ Ta=XT \ H ] X E HLiHY (fa=X ] iS \ ZU<d \] a=HQQ K    E a E Q 0Ta ~ 	
 A  M1E * Q+a ] IdyrsHf
 FsX E SUiqH=V<dyraYsX ]!3 QRHYX C ]Cb H \ fa=X ] iS \ ZWSUaYa=HQQRHQ ¬rihHQJtyJ=x)*  D"E HH=VASUa=X b SUrThH ]  C  rr  H
¢ i ]  Fi}SeX \ Ti>XIHUSUQX E HLfa=X ] iScZQKYH ] X E HISeXa E Hf \ TrsH ¬rihHt * [W XQ*  ]U\ X E i ] XaYihzX E SeX
X E H b SUrThHQ ] -X E H ]U\ ISUrS \ zvTIHi>XQ ]   I   SUif  M  *S \ H HYXa E HfqiPf 3 H \ Hi>Xg ScZ<QfhHYd9HifA
ihzTd ] iW  E HYX E H \ X E HYZ ] aYaYT \ i 9] X E  HSUif  Ie ]U\ i  I ] irsZU W i§X E H ]U\ IH \ aYSUQRHU   ]U\ ISUr
S \ zvTIHiX  srihHJt * HTQHSihHY  r \ S \ Z¬Tia=X ] i  ! ? :3: L7b:d7b:   E rsHUhi§X E HrSeXRXRH \ aYSUQRH
  ]U\ ISUrFS \ zvTIHi>X  M srihH Jn * g H TQRH¯X E H i ]U\ ISUr y X:<@ L7b:L7: ªTia=X ] i  ! ? :3: L7b:d7b:
\ HYXT \ iQX E H b SUrTH}X E SeXQXSUifQ£ \ QXi3X E H <ThHThHU+ FsX E ] ThX \ HI ]Cb ihzsX \] I X E H <ThHThHUd,+Z
a ] i>X \ SUQRXY  y X:_@ L7b:d7b: \ HI ]Cb HQX E H b SUrTH} \] I X E H>ThHTHU  H f ] Q ] HaYSUTQRH§X E H b SUrThH ] 
S \ zvTIHiX  9Qa ] iQTIHf  \] I X E HSedd \] d \ SeXRH>ThHTH  Z§ Tia=X ] i ;<7 R :   R W!  E rsH Tia=X ] i
;<7 R :   R W ¢ i ]  QFi ] X E ihzS 9] ThXFS \ zvTIHiX  M s DFE HaYr ] QT \ H ] -X E HISeXa E Hf \ HSUa=X ] i \ TrsH  "JHJ6H
;<7 R :   R W *QQIdrsZaYSUrrHf3SUQX E H§rSUQX ] d9H \ SeX ] i ] "X E HPiHY     R Wq Tia=X ] i¬rihHqJl *  + ihH
Q E ] Trf \ HIHI  H \ X E SeXX E H ]UA^ Ha=XIThXRH=V ]  @  Q \ HrsHSUQRHf  Z ;<7 R :   R Wh D"E HPIThXRH=V<HQ ] 
+ 0SUIr E S b HX E H ] rr ]  Fihz  H E S b  ]U\ \¤  E HiqSPX E \ HSUf SeXRXRHIdXX ] r ] a ¢ S§IThXRH=V ]  FiHf  Z SUiA
] X E H \ X E \ HSUfX E HiX E QX E \ HSUf QTQRd9HifQY*TiXr \ H=SUa=X b SeXRHf   E HiX E HWaYT \\ HiX ]  FihH \] LX E H
IThXRH=V \ HrsHSUQRHQX E HWIThXRH=V9 LQS a ] iQRH <ThHia=HUX E HWaYSUrrgX ]  !  ?  <C SeXrihHJ=x QHi ] Tz E X ]
d \ H b Hi>XFfhHSUfr ] a ¢ 
ddraYSeX ] i ]  \ HY£iHIHiXaYrSUTQRHQQd9H \  ]U\ IHf  Z X E HWr \ S \ Z Tia=X ] i  9 9 R @:<;  D"E Q
¬Tia=X ] iXS ¢ HQgX  ] S \ zvTIHi>XQY D"E H£ \ QRXS \ zvTIHi>XQ+SrQX ] 
dSU \ QY ] 
  E a E £ \ QX+a ] Id ] ihHi>XQ
S \ H}X E HPQRHrsHa=X b HPdSeXRXRH \ iQ  HSUif3QRHa ] ifa ] Id ] ihHi>XQS \ H}X E H}aYrSUQQ  TrfH \ Qa ] IdrHf  \] I
aYrSUTQHQ  H   I P K  D"E HQRHa ] if S \ zvTIHi>X¥QS \ HSUa=X ] i \ TrsHU D"E HXSUQ ¢q]   ! 9 R @:<; QLX ]
fhHi>Xs ZX E H¥ISeXa E izaYrSUTQRH¥SUif§X ]\ HYXT \ iPX E H \ HY  \ sXRXRHi \ HSUa=X ] i \ TrsH#\
7 ®  ®  9 R @:_;  R [7 L: ;_7 R : = 5hcdT? R d7 d: ² a10T
 0 2 C A L9  ;_7 R : %( 	$  '  <E
 ;<7 R :Q= 0;_7 R : 2 ] 	:dCb=  ] 0C d@= C37 R8R ] 
 A  H= 587	 R :_;bE \\ ;:0K C
a   U :<@  S785 d:<@(A  R  ? @  H E-A  R  ? @ ;<7 R :   ? L@FE0T ® ]
537  R 3:<; ;<7 R :
® 7 ~ ® A L9  ;<7 R : %4 	 
	
& <E
9 R @:_; ;:[K ;<7 R :
D"E H¬Tia=X ] i S 9]cb HIS ¢ HQ¥TQRH ]  + 0gSUIrdSeXRXRH \ iISeXa E ihz ] irQRXQ ] dySU \ QX ] £if X E H£ \ QRX
aYrSUTQHX E SeX¥ISeXa E HQ \ HSUa=X ] i \ TrsH ;<7 R : iqX E H:QRHiQRH ] "¨<Ha=X ] ixh t ¬QT  QRHa=X ] i   a'71 ®  ® bh 7 ±
h a ³ ] *  D"E HISeXa E ihz:a ] ifsX ] i¯Q"X E SeX_a.  H1QiaYrTfhHf§iWX E HrS  HrQ"fHY£ihHf  Z§X E H \ TrsH
dSeXRXRH \ i
  H E H \ HIS ¢ H"TQRH ] X E HX \  b SUr>H=VAXRH \ iSUrA¬Tia=X ] i  y  R  ? L@ X ] a ] IdyThXRHgrS  HrQfHY£ihHf
 ZWS ^R] iA dSeXRXRH \ iQ¬QRHYHª-szvT \ H¥x: ]U\ X E HfhHY£isX ] i ]  _a.]\ 1 ]cb H \+^R] iA dSeXRXRH \ iQ* OW¦$i ] ISeXa E ihz
aYrSUTQH¥Qg ] TifAX E H¥S \ zvTIHiX \ HSUa=X ] i \ TrsH ;_7 R : Q \ HYXT \ ihHfAdSUa ¢ Hf SUQFSQIdyrsHLaYrSUQQ b SUrThHU
ª-iSUrrsZUQRHrsHa=X b H \ HY£iHIHiXLQgd9H \  ]U\ IHf  ZWSaYSUrr
X ] SUi ] X E H \ r \ S \ Z: Tia=X ] i  ! ;:890Cb: 
ªTia=X ] i  y ;:<9SCb: XS ¢ HQgSrQRX ] a ] IdyrsHf}aYrSUTQRHQSUifPSaYrSUQQ b SUrThH¤SUQS \ zvTIHi>XQY-W X \ HYXT \ iQ
X E HiHY  aYrSUQQ b SUrThH \ HQTrsXihz \] IQRHrHa=X b H \ HY£iHIHiXY
7 ® -;:89SCb:  R d7 d:  =
7 ®   Q= 0@  K  ? A 9 R @:<;  R [7 d:<E   ;<7 R : a^]
7 ® -; =d73C d@  
 a^]
mnmpo!q&risFtu
nUm   i   JL

 ;_7 R :L= ;  ;<7 R : ]
 3:LC=   3:LC ]
SC	d@=  SC	d@ ] 
D"E Ha ] fhHS 9]cb HSeddrsHQ  ! 9 R @:_; X ] SUrrX E H \ HSUa=X ] i \ TrsHQ ] +X E HS \ zvTIHi>X¥aYrSUQQ  Z<Hrfihz
SrQX ]  \ HY  \ XRXRHi3aYrSUQQRHQY D"E H§r \ S \ Z¬Tia=X ] i 
[@  K  ?   E Hi3zv b Hi S ¬Tia=X ] i 9 SUif S
rQX . & R ]+& H ] F F F ]+&	 1<SUQS \ zvTIHiXQ \ HYXT \ iQX E H+ihHY 5rQRX-. 9 & R ] 9 & H ] F F F ] 9 &	g1 ªTia=X ] i  ! ;:89SCb:
X E Hi}a ] I  ihHQ+X E H \ HQTrsXQ ] 
£rsXRH \ ihz¥ FsX E aYrSUQQfQ ^ Tia=X ] i5¬a=¦ \ TrsH %4 	 +*-Wiª-szvT \ H¤l * 
ªTia=X ] i  9 L73C d@ Q
SLQIdrsH-H=V<XRHiQ ] i ] hX E Hd \ H b  ] TQrsZiX \] fTa=Hf Tia=X ] i  ! L73C d@ 
ªTia=X ] i  ! d73C d@  XS ¢ HQgSrQRX ] 
aYrSUQQ b SUrThHQ+SUQS \ zvTIHi>XY>  E rsH y L78C d@ ] d9H \ SeXRHf ] i
X  ] aYrSUQQ b SUrThHQ ] irsZU ¬a=¦*d \ H b  ] TQQRHa=X ] i  71~~´a ~4 ]U a ³ ] *   ] XRHX E SeX  HaYSUTQRH¥QRHrHa=X b H
\ HY£iHIHiX E SUQ¥i ] i7TyThHia=HX ] E ffHiqiSUIHQ¥SUifisXSUrKYH \ QY9X E H  3:LC £HrfSUif X E H a ]a1
£Hrf \ HISUiPX E HQSUIHU
   (.'/01%32 !$# Y,
  ! "  7 ~~ ® ~Ra^] ³ |&4 ® Uc~
0rSUQQ b SUrThHQXT \ ihHf ] TXX ]L HSUfhH <TSeXRH+ ]U\ aYrSUQQ ] d!H \ SeX ] iQY PF]  +H b H \ X E HYZ¥S \ Hi ] XSUfhH <TSeXRHX ]
 H"TQRHfSUQ*X E HFaYrSUQQ£Hrfi ]Uh^ Ha=XQY*ª- \ QRXYv ]U\ a ] fH"X ] H=VAHaYThXRHU>X E HFS \\ ScZ<Q ] ! ]U\ ISUrS \ zvTIHi>XQ
SUifWrS  HrQgiPX E H7  @<5 R £Hrf E S b HX ] H \ HYdrSUa=Hf  Z§S \\ ScZ<Q ] Qr ] XFi<TI  H \ Q+¨<Ha ] if ¢ HYHYdyihz
X E H¤a ] ia \ HYXRH ^R] iA dSeXRXRH \ iQ+iX E H    ? @ £Hrf  ] TrfZAsHrf:ihHL2aYsHi>X+a ] IdThXSeX ] iQ+ ]U\ fHaYfihz
  E HYX E H \ X ] £ \ H¥SzvTS \ fhHf§d \] a=HQQ ]U\ i ] X"  E Hi \ Ha=H b ihzIHQQSezUHQY
+ h^ Ha=XQP Frr"X E TQ E ] rf S3d ] iXRH \ X ] Sf 3 H \ Hi>X ¢ if ] aYrSUQQ b SUrTHUS 8j & =D<!EiE2<!Dj&6=
0 ] IdyThXihz \ TiPaYrSUQQ b SUrTHQ \] IaYrSUQQ b SUrThHQgQga ] ia=HYdXTSUrrsZ}QIdrHU + iH¥Q E ] Trf:£ \ QXa ] rrsHa=X
SUrrhfhHY£yihHfrS  HrQ-SUifSUrr ] aYSeXRH"Qr ] X*i<TI  H \ Q ]U\ X E HI©SUQQTaYa=HQQ b H"iXRHYzUH \ QYQRXS \ Xihz \] I KYH \] 
D"E QgZ<HrfQgSISeddihz L  \] I rS  HrQgX ] Qr ] XFi<TI  H \ QY D"E HiS:I ]U\ Hr ]   rsH b Hr \ HYd \ HQRHi>XSeX ] i
]  \ HSUa=X ] i \ TrsHQ$Qa ] IdThXRHf$ª ]U\ HSUa E \ HSUa=X ] i \ TrsHUv H"H=VAXRHif L  sX E ISeddyihzvQ- \] I« ]U\ ISUr
S \ zvTIHiXQ}X ] Qr ] X:i<TI  H \ Qi X E HqQHiQRH¯X E SeXL\zv b Hi dySeXRXRH \ i 3  @3* HqSUff X E HqX E H  ifiz
@ NC L 3*  DFE Q¤SUThzvIHi>XRHf ISeddihzPQ¤X E HiSeddyrsHfqX ] X E H:  @<5 R P£Hrf ] X E H \ HSUa=X ] i \ TrsHU
ZAsHrfizX E H£iSUrfa=X ] iS \ ZU p ] iA dySeXRXRH \ iQ"S \ HX \ SUiQrSeXRHf i>X ] sXR£HrfQX E SeX \ HYd \ HQRHiXQRHYXQ ] 
Qr ] Xi>TI  H \ QYS:a ] IdSUa=X \ HYd \ HQRHi>XSeX ] i¯ ]U\ QRHYXQ ] $rS  HrQ 0r ] QT \ HQ"iWX E H7   R W£HrfQ"S \ H ] 
a ] T \ QHLrsHY XTia E SUihzUHf D"E HLQSUIH¤X \ SUiQ ]U\ ISeX ] i} \] I rS  HrQ+X ] Qr ] Xi<TI  H \ Q+Qd9H \  ]U\ IHf ] i
X E H¥isXSUrKYH \ v  E HiPd \ HQRHiXY*ª-iSUrrsZU \ TiPaYrSUQQ b SUrThHQgihHYHf§SUiWH=V<X \ SL   R W @  £Hrf}X E SeX E ] rfQ
X E HISeddihz \] IdT  raLrS  HrQX ] X E H \ Qr ] X"i>TI  H \ QY
LQSUi H=VAHIdrsHU- H}a ] iQfhH \ X E HPaYrSUQQ  ] L¨<Ha=X ] i w> n<JPSUif X E H}QRHrHa=X b H \ HY£ihHIHi>X ] 
¨<Ha=X ] iqw> n< lk\
#7 ~~ =
NA FE P[T^a ~  A,1E
³   AfMFEP W 7@  ? ;SC@ 0C@AfMFE
#7 ~~ -=
5hcdT? ² a10T
 NAFE AM1EHG 5"AFEP0T^a ~  
 A  MFE
® ]´
³  
 A,1EP W 7@  ? ;SC@ 0C@A,1E
ª ] rr ]  FizX E H \ TrsHQ ] $ª-szvT \ Hl<aYrSUQQgH b SUrTSeX ] i§Z<HrfQX E HaYrSUQQ"i ]U\ ISUr9 ]U\ IM\
AM1EHG 5"AFE P[T^a ~  






³   AfMFE P W 7@  ? ;0C@ SC@NAM1E
³  
 A,1E P W 7@  ? ;0C@ SC@NA
bE
Lif§SeX \ TiXIHU<X E Ha ]U\\ HQRd ] ifihzaYrSUQQ b SUrThH¥Q\
 ;<7 R :d= 0
  ? @=  AM1EHG 5"AFE  ]
@_5 R = 0    ]  ]  l] M  ]3 
    2 ]
 R W = F F F  ]
  ? @=  AM1E  ] @<5 R = 0   M    2 ]  R W = F F F  ]
  ? @= 
 AbE  ] @<5 R = 0       2 ]  R W = F F F  2 ]
	:dCb=  ] 0C d@= C37 R8R 
 H:SUQQTIHX E HQr ] XSUrr ] aYSeX ] iQ      NC'u (   5   NC J (      NC t(   
   NC n< DFE Hi X E H \ HQTrsXihz
\ Ti§aYrSUQQ b SUrThH¥QL\
 ;<7 R :d= 0
  ? @= u 
  /] @_5 R = 0  J!] ]tk]J!]uM]yn   2 ]
 R W = F F F  ]
  ? @= u 
    ] @_5 R = 0  t   2 ]  R W = F F F  ]
  ? @= u 
    ] @_5 R = 0  n   2 ]  R W = F F F  2 ]
0C	[@=+C87 R8R ]
 R W @ d= 0[A    Au E ] A   5 AJ E 2 ] 
W i X E H}a ] fH}S 9]cb HU  sXR£HrfQS \ H:  \ sXRXRHi3SUQi>XRHYzUH \ Qi  iS \ Zi ] XSeX ] i D"E H:ISeddyihz§ \] I
dT  rarS  HrQ$X ] Qr ] Xi>TI  H \ QQ \ HYd \ HQRHiXRHf}SUQSrQX ] dSU \ Q ] QRX \ izvQ*SUif}iXRHYzUH \ QY PF]  +H b H \ 
I ]U\ HHL2:aYsHiX¥IdrsHIHi>XSeX ] iQS \ Hd ] QQ  rsH¬QRHYHX E HHif ] g¨<Ha=X ] i5w> t ] iH=VAXRH \ iSUr*IHQQSezUH
QRHifihz)*   sX E ] ThX$ T \ X E H \ fhHYXSUr v +H"QXSeXRHFX E SeX*X E H"a ] IdThXSeX ] i ]  \ TiaYrSUQQ b SUrThHQ- \] I©aYrSUQQ
b SUrThHQ"Qd9H \  ]U\ IHf  Z}X E Hr \ S \ Z¬Tia=X ] i ! [;:L@: _;<78C  R   
  !    |`4 ® v a^]~YCb]! a h a ³ ]
D"E Ha ] IdThXSeX ] i ]  \ TiaYrSUQQ b SUrThHQQ¤d9H \  ]U\ IHfSeX ]UA^ Ha=XiQRXSUiXSeX ] i XIHU/W i ]U\ fH \ X ]
d9H \  ]U\ I X E Qa ] IdThXSeX ] i SeXI ] QRX ] ia=HU \ Ti aYrSUQQ b SUrThHQ¤S \ HaYSUa E HfiqSPihHY ¥!ZUHYXTiQ E ]  Fi
£Hrf   ;<73C  R 
  ] ¤X E HWaYrSUQQ b SUrThH§QRX \ Ta=XT \ HU  H SUQQTIHWSfhHY¬SUTrsX b SUrThH ]  C87 R3R  ]U\ X E H
£Hrf   ;_73C  R 
 A¤` ]U\ Ha ] ia \ HYXRHrZUX E Ha \ HSeX ] i ]  ]Uh^ Ha=XQQFd9H \  ]U\ IHf  Z§X E Hr \ S \ Z:¬Tia 
X ] i  ! [;:L@: 0C	[@
dC L: h  E a E XS ¢ HQLSaYrSUQQ b SUrThH¥SUQFS \ zvTIHi>XY
7 ®  [;:L@: 0C	[@
dC L:  =
a     ;<73C   R  =6= C87 R8R 0T ® ]
  ;<78C  R  	 [;:L@: _;<78C  R    ]
7 ® -;<78C  R  H=  ;<73C  R 
Na^]




87@:  v ® h ® ASE ]
_7:L7b:[= F F F ]
 R 
[= ;<78C  R    a^]
7 ®   = ;_73C  R 
  0C d@ a^]
a   a= C87 R3R 0T ® ]
 ?  <C A9_78C AOE C    R W   @<5 R W E ]
W
mnmpo!q&risFtu
nUo   i   JL

ª- \ QRXY$sgihHa=HQQS \ ZU$X E H \ Ti aYrSUQQ b SUrTHQa ] IdThXRHf D"E Hi X E H ]UA^ Ha=X b SUrTHU-Q E ]  Fi E H \ H}SUQ
SUi ] X E H \F¢ if ]  \ Ha ]U\ fQga ] IdyThXRHf D"E H \ Ha ]U\ f§ ]U\"]UA^ Ha=XQ E ] rfQ ] T \ £HrfQL\-£Hrf  0@	L@<7  
H=VAd \ HQQRHQLX E HaYT \\ HiX¤QRXSeXTQ ] IHQQSezUH >THThHQSUQS  sXR£Hrfl]£HrfQ   K7@:   E ] rfQFX E H ]UA^ Ha=X
IThXRH=V>]$£Hrf   _7:L7b:  E ] rfQ¥SUi S \\ SZ ] "IHQQSezUH <ThHThHQL]$SUif £Hrf    R 
  E ] rfQX E H \ Ti
aYrSUQQ b SUrThH ] -X E H ]UA^ Ha=XY DFE Q"rSUQXg£HrfWQFQ E S \ Hf  Z§SUrr ]UA^ Ha=XQa \ HSeXRHf¯ \] IX E HQSUIHaYrSUQQY
,HY ]U\ H \ HYXT \ iihzX E H¥a \ HSeXRHf ]UA^ Ha=XYX E HisXSUrKYH \ d \] a=HQQ"Q"QRdSc FihHfA  E HiWd \ HQRHi>XY
 H¤i ]   E S b HLd \] fTa=HfX E HSUThX ] ISeXS ] X E H p ] 0SUIryQRZ<QXRHIp. teu!1  D"E HYZS \ H \ HYd \ HQRHiXRHf  Z
X E H  sXR£HrfQFi¯X E HL   ? @ }£HrfQ ]  \ Ti aYrSUQQ b SUrTHQSUif X E HL  [@
_@_7  }£Hrf ]  ]UA^ Ha=XQ b SUrThHQY
 Hi>XRH \ d \ HYXX E ] QRHSUQ¤QRHYXQ ] Qr ] X¤i>TI  H \ QYeW iqX E HaYSUQRH ] X E H2   ? @ :£HrfQY!QTa E QRHYXQ¤QIdyrsZ
Hia ] fhH ^R] iA dSeXRXRH \ iQ*iSa ] IdSUa=X SZU ,+Za ] i>X \ SUQRXY<X E H   [@
_@<7	 £HrfH bU] r b HQ ]Cb H \ XIHFSUif
H=VAd \ HQQRHQ¥X E HaYT \\ Hi>X¥QRXSeXTQ ] IHQQSezUH <ThHThHQL\X E H >ThHTH ] Qr ] X 
  QHIdXZ s+SUif ] irsZ X E H b SUrTH ]   sXi>TI  H \ 
  iX E H0  [@
_@<7	 £HrfQ KYH \]  D"E H  H E S bU]  \]  ]UA^ Ha=XQQS  QRX \ SUa=XRHf Z¯SUThX ] ISeXSA DFE HQXSeXRHQ ] *X E ] QRHSUThX ] ISeXS§S \ Hd ] QQ  rsH b SUrThHQ ] *X E H2  [@	L@<7	 :£Hrf!  E rsH
X E HX \ SUiQsX ] iQ ] X E HIH=VAd \ HQQ [@	L@<7	 H bU] r b ihzThd ] i}IHQQSezUH \ Ha=H b izh	4LT \ ihzX \ SUiQX ] iQY
Q ] IHSUa=X ] iQ"IScZ  Hd9H \  ]U\ IHf

LQ+Sa ] ia \ HYXRH¤H=VhSUIdrsH ] 
S ^R] iAISeXa E izSUThX ] ISeX ] i
< H¤Q E ]  (X E H ] ihH ] SUi ]UA^ Ha=X ] 
X E H
d \ H b  ] TQ¤aYrSUQQ  SUQX E HfSez \ SUIi ª-szvT \ HWJUJe D"E HISeddihz} \] IrS  HrQLX ] Qr ] X¤i<TI  H \ QQ






















ªzvT \ HJUJ!\ D"E H¥SUThX ] ISeX ] i ]  ]UA^ Ha=XQ ] aYrSUQQ 
+  QRH \b HFX E SeX+X E H \ HLS \ H ] irsZX E \ HYHLQRXSeXRHQd \ HQRHi>X+iX E HLSUTX ] ISeX ] i  ThXi ] Xt U D"E QQfThH
X ] X E HFd ] ra=Z ] £ \ ihz¥zvTS \ fHfd \] a=HQQRHQSUQQ ]>] i}SUQ+d ] QQ  rsHU  E a E id \ SUa=Xa=H \ HI ]cb HQgSUrrX E H
ISeXa E ihz [@
_@<7	  \] I X E H¥SUThX ] ISeXSA D \ SUiQsX ] iQS \ HfhHa ]U\ SeXRHf  Z:a E SUiihHriSUIHQYIHSUi>XgX ]






¢ ifQ ] S \\]  FQfHi ] XRHF ] T \ f 3 H \ Hi>X ¢ ifQ ] SUa=X ] iQXS ¢ ihz¥drSUa=HSUr ] ihz¥ FX E X \ SUiQX ] iQY D"E H
SUa=X ] i(SeXRXSUa E Hf X ] S3Q ] rf S \\]   QQIdrsZ3X ] QRX ]U\ HqX E H IHQQSezUHqi SUi(Sedd \] d \ SeXRH5<ThHThHU
  E rsHgX E H ] X E H \ X E \ HYH ¢ ifQ ] 
S \\]  FQH=V<d \ HQQ*X E HL£ \ ihz ] 
HsX E H \+] 
X E HX E \ HYHLd ] QQ  rsHgzvTS \ fhHf
d \] a=HQQRHQSUQFQ E ]  Fi iWª-szvT \ HJUJe  HfhHi ] XRHX E H¥zvTS \ fhHf¯d \] a=HQQ ] $X E H£ \ QRX \ HSUa=X ] i \ TrsH¥SUQ
  X E HQHa ] if SUQ   SUif X E HrSUQRXSUQ    }Q¥SUi H=V<HIdrsH ] gSUThX ] ISeXS  H E S b  ]U\ a ] iQfhH \
X E H}QsXTSeX ] i   E Hi5SUrr <ThHThHQS \ HHIdXZ ¬QXSeXRH      * ¯`WHQQSezUHQ \ Ha=H b Hf ] i HsX E H \ rS  Hr 
]U\ 
q FrrIIHfSeXRHrZ¯X \ szUzUH \ HsX E H \   ]U\    SUif X E H ]UA^ Ha=XQRXSeXTQf ] HQ¥i ] Xa E SUihzUHU?,+Z
a ] i>X \ SUQRXY*IHQQSezUHQ ] i5HsX E H \ rS  Hr  ]U\ 5  Frr \ HQTrsXi <ThHThHihz§X E H:IHQQSezUH}SUif5a E SUizvihz
X E HQRXSeXRHX ]     ]U\     \ HQRd9Ha=X b HrsZU  ] XRHX E SeXX E Hi ] iAfhHYXRH \ IiQI \] I X E HQRXSeXRH    
Thd ] iIHQQSezUH \ Ha=H b ihz ] ia E SUiihHr 5 QS   S ¢ Hf  ] ihHU*LrsX E ] Thz E sX*QHYHIQ*X ] E S b HFX¦  ] d ] QQ  rsH
X \ SUiQsX ] iQYeX E H  H E S b  ]U\  FrrSUrs SZAQ  H+X ] X \ szUzUH \ zvTS \ f   vSUifX E H \ HQTrsXihzQRXSeXRH"QfHaYfhHf
fhHYXRH \ IiQRXaYSUrrsZ¥SUaYa ]U\ fihz¥  E HYX E H \ Q ] IHFIHQQSezUHQS \ HFQRXrr>d \ HQRHi>XiX E H1<ThHThH ] a E SUiihHr  
¨AIrS \ rsZUX E H}X  ] d ] QQ  rsHX \ SUiQsX ] iQQRXS \ Xihzq \] I QRXSeXRH      Thd ] i IHQQSezUH \ Ha=H b ihz ] i
a E SUiihHr  f ] i ] XFiX \] fTa=Hi ] ihfhHYXRH \ IiQI§<HsX E H \ 
  !   :® 7 h a ³ ]~| ®  ²®<® ] #7 ~~b]´ ³ |&4 ® U.71 °y® _~
W i ] T \ QRHISUi>XaYSUr9I ] fhHr  E a E  +H¤TQRH ]U\ d \]Cb ihz¥XZ<d9HLQ ] TifihHQQYvX E H \ H¤Q+SaYrsHS \ QRHYdS \ SeX ] i
 HYX HYHi X E HWH b SUrTSeX ] i ] ¥aYrSUQQRHQSUif ]UA^ Ha=XQY 0rSUQQHQS \ H¯£ \ QRX \ HY  \ sXRXRHi X ] aYrSUQQi ]U\ ISUr
 ]U\ IQ  ¨<Ha=X ] i3x)* ZAsHrfihz b SUrf3ihdTX¥ ]U\ X E H ]UA^ Ha=Xa E HIaYSUrISUa E ihH  ¨<Ha=X ] i t< n< t * QW X
Q ]U<b  ] TQX E SeXX E HQIdrsHI ] fhHr ] ga E HIaYSUr*QRHISUi>XaYQ¥f ] HQ¥i ] X¥SUaYa ] TiX ]U\ X E H Tia=X ] iSUr
dS \ X ]  ] T \ IdrsHIHiXSeX ] i  "IH;6HF` *   ]U\ f ] HQ§sXPSUaYa ] Ti>X§ ]U\ I ]U\ H  SUQaqa ] IdThXSeX ] iQY
QTa E SUQa ] IdThXiz ] i i<TI  H \ Q:LrsX E ] Thz E I ] fhHrQ¤X E SeXa ] I  ihH:a ] iaYT \ Hia=ZSUif  Tia=X ] iSUr
d \] z \ SUIIihz . x#1 ]U\ a ] iaYT \\ Hia=Z SUif ]U\ fiS \ Z b SUrThHQ .J91H=VhQRXYg H f ] i ] XPSeXRXRHIdXPQTa E S
a ] I  iSeX ] i
W iQRXRHSUf
! HX E i ¢ X E SeX ] T \L\ HrSeX b HrsZ¯QIdrsH¥ \ SUIHY  ]U\¢ Q¤QT 2aYsHi>XFX ] zvTfhHS
Q ] Tif§IdrsHIHiXSeX ] i
<zv b HiWX E SeX"¬Tia=X ] iSUr9SUifWa ] iaYT \ HiXFSUQd!Ha=XQf ] i ] XFiXRH \  H \ ITa E 
P]  H b H \ Si ] Xa=HS  rHfQa \ HYdSUia=ZH=VhQRXQ  HYX HYHi ] T \ I ] fhHrySUif ] T \ d \] d ] QRHfIdrsHIHiA
XSeX ] i W i X E HQHISUiXaYSUrI ] fhHrX E HaYrSUQQrSZUH \ SUifX E H ]UA^ Ha=XrScZUH \ S \ H}aYrsHS \ rsZ QRHYdS \ SeXRHf
  E rsHU<i:X E H¥IdrsHIHiXSeX ] i
<X E HLH=VAHaYThX ] i ] aYrSUQQgSUif ]UA^ Ha=X ] d9H \ SeX ] iQgIsV! D"E HfQa \ HYdh
SUia=ZqQLdS \ XaYTrS \ rsZPQSUrsHi>XL  E Hi aYrSUQQ ] d9H \ SeX ] iQ ] aYaYT \ iQfhHzvTS \ fhHfqd \] a=HQQRHQY0 ] iQfhH \
X E H¥ ] rr ]  FihzH=VAHIdrsHU  E H \ H   QFSaYrSUQQFfHY£isX ] iPSUifCjSd \] a=HQQL\
#7 ~~ =
NA
bEP#7 ~~ >= 5"AMFEP0Ta1~   A
  M1E ³    a^] C
W i:X E H¤QHISUiXaYSUr!I ] fhHr <aYrSUQQ  Q \ HfTa=Hf}X ] aYrSUQQgi ]U\ ISUr ]U\ I ] ia=HUhd \  ]U\ X ] a E HIaYSUr9H b SUr
TSeX ] i ]
  E H \ HSUQ
iqX E HIdrsHIHiXSeX ] i
9aYrSUQQ  Q¤a ] IdyThXRHf   E HihH b H \ S§IHQQSezUHQ¤QRHi>X ] i
rS  Hr   D"E HLI ] fhHr  H E S b  ]U\ QRXRHIQ+ \] I \ TrH  & 
	%#&' i:ªzvT \ Hl< D"E H¤IdrsHIHiXS_
X ] i  H E S b  ]U\ QRXRHIQg \] I X E Ha ] IdrSeX ] i ] -aYrSUQQ ] d9H \ SeX ] iQi}zvTS \ fhHfPd \] a=HQQ\$X E H¤d \] a=HQQ
zvTS \ fHf  ZdSeXRXRH \ i NA FE Qa ] IdrsHf5iX ] S¯¬Tia=X ] i 9 X E SeXd9H \  ]U\ IQaYrSUQQ ] d9H \ SeX ] iQSUif
aYrSUQQ   Frr  H \ H  TrsX  E HiH b H \  Tia=X ] i 9 QgaYSUrrHf
W i SUa=XYU HgaYSUiH=V<drSUi¥X E HgfQa \ HYdSUia=Z  HYX¦ +HYHiI ] fhHr<SUifIdrsHIHiXSeX ] iI ]U\ Hd \ HaYQRHrsZU
W i:X E H¤I ] fhHr  ]UA^ Ha=X b S \ S  rsHQaYSUi ] aYaYT \  \ HYHi}aYrSUQQgi ]U\ ISUry ]U\ IQYA  E rsHi}X E HIdrsHIHiXS_
X ] i!aYrSUQQ b SUrTHQYr ¢ HSUrr b SUrThHQY \ HQRHI  rsHz \] Tif§XRH \ IQYg«aYrsHSUi Q ] rThX ] iWQgX ]:\ HQRX \ a=XFaYrSUQQ
] d9H \ SeX ] iQLSUif X ] Hi ]U\ a=HX E SeXLX E HYZ ] aYaYT \ SeXX ] drH b Hr ] irsZU W i + 0gSUIrX ] dyrsH b Hr  ifizvQ"S \ H
a ] IdTXRHf ] ia=H ] irZUSUifX E QQ ] rThX ] iSUaYa ]U\ fQ¥ sX E QRHISUi>XaYQ  HYXRXRH \  ,ThXX E HiX ]W\ Ha ]cb H \
H=VAd \ HQQ b HihHQQY H Q E ] Trf SUrr ]  %aYrSUQQ}fhHY£isX ] idS \ SUIHYXRH \ KYHf  Z ]U\ fiS \ Z  "JHJ6Hi ] iAaYrSUQQ*
b S \ S  rsHQ
#7 ~~ BA FEH= 5 AM1EP0Ta ~  A
  MFE ³   
mnmpo!q&risFtu
xvu   i   JL

#7 ~~ =YA
1EP C  BA
1E   
 Ha ] Trf:H b Hi E S b H¤X E H¤a ] IdrsH \ X ] a E SUihzUHQTa E  RiihH \ aYrSUQQRHQi>X ] X ] dyrsH b Hr9aYrSUQQRHQYhQ ] SUQX ]
SUrr ]   iihH \ aYrSUQQHQi TQRH \ QFd \] z \ SUIQY PF]  +H b H \  H E S b Hi ] X E H ]U\ Z ] $dS \ SUIHYXRH \ KYHf aYrSUQQRHQY
i ]U\ E S b HSeXRXRHIdXRHf X ] IdrsHIHi>XgX E HI§  HH=V<d9Ha=Xf2aYTrsXHQYhHQRd9HaYSUrrsZ}SUQ \ HYzvS \ fQ"X¦Z>dyihzh
 H b H \ X E HrsHQQvsXQ  ]U\ X E i ] XaYihzFX E SeX-X E H  ifihzvQ ]  + 0gSUIrS \ HgIIThXS  rsHUeX E SeXQY b S \ S  rsHQ
aYSUii ] X  HSUQQszvihHf-QSa ] iQRH <ThHia=HUA +H¤f ] i ] X+¬SUa=HLX E HQSUIHLf2aYTrsXsHQ* FsX E  \ HYH b S \ S  rsHQ
i§iihH \ aYrSUQQRHQFSUQ p S b Sf ] HQ
    !(
D"E HfHS ] TQiz ^R] iA dSeXRXRH \ iQ¤ ]U\ aYrSUQQQRZ<ia E \] iKSeX ] i S  QRX \ SUa=X ] ii ]UA^ Ha=X  ]U\ sHiXRHf d \] 
z \ SUIIihzQPSUrQ ]  ] rr ]  Hf  Z ] X E H \ rSUihzvTSezUH fhHQszviQTa E SUQPd ] rsZ<d E ] ia 0M. t 1SUif p ] i
p S b S .Jo1  P]  H b H \ +aYrSUQQRHQi X E ] QH ] irZ QThdd ]U\ XrIsXRHf5i E H \ XSUia=H ]  p ] i3S  QRX \ SUa=X ] iQY
ª ] T \ ihHYXN6L:"<!DHyQRXTfZX E Qd \]U rsHI  SUQRHf ] i§SX E H ]U\ HYXaYSUr ] TifSeX ] i§iG.Jl1  D"E HYZ:H=V<XRHif§X E H
p ] i aYSUraYTrTQ¥ FX E SqaYrSUQQrSUihzvTSezUHU$i   E a E b S \  ] TQ ] d9H \ SeX ] iQS \ H}fHQszvihHf X ] QTdd ]U\ XS
b S \ sHYXZ ] -i E H \ sXSUia=H¤dS \ SUfzvIQY + T \ d \ H b  ] TQ  ]U\¢ . tUt1Id \]Cb HQgX E H \ I ] fhHr  Z}d \] d ] Qihz
SI ]U\ HLH=V<d \ HQQ b HLXZ<d9HLQRZAQRXRHI§ DFE Q*dySed!H \ i>X \] fTa=HQ+ T \ X E H \ Id \]Cb HIHiX \] I SUi ] X E H \ SUiA
zvrsHU  HHi \ a E ª ] T \ ihHYX 6L:O<!DH QaYSUraYTrTQ" FsX E i ]U\ ISeX ] i E fihzh D ] f \ Sc ¡Sa ] IdS \ Q ] i
X E H
I ] fhHrd \ HQRHiXRHf iPX E Q"dSed9H \"] i ] ihH E SUif§SUrr ]  FQFI ]U\ H¥d \ HaYQRH¥SUifMTH=Vh  rH b Q  rsX¦Za ] iX \] r
] aYrSUQQRHQX E SUi§i .Jl1  ] iPX E H ] X E H \ E SUifPSUrr ]  FQI ]U\ H¤fhHYz \ HYH ] 
X¦Z>d9HS  QRX \ SUa=X ] iPX E SUiPi . tUt1 
+ T \ E fiz:IHa E SUiQI QiQRd \ Hf  ZqX E HfhHQszvi ] sXQ¥a ] Ti>XRH \ dS \ X ]U\ QH >ThHi>XSUr$aYrSUQQRHQ
i + 0gSUIr  E a E Qi ] XfhHQa \   Hf3i sXQX E H ]U\ HYXaYSUrFaYSUraYTrTQ . nAJ91  TXQd \ HQRHi>Xi sXQ \ HSUr
QRZAQRXRHI§ , \ sHLTZUi X E HqQRH <ThHi>XSUr¤aYSUQRHU E fihz5SUI ] Ti>XQ:X ]  \ HYHLKihzIHYX E ] f(iSUIHQY  E rsH
] T \ H=VAXRHiQ ] i§SUffsX ] iSUrZd!H \  ]U\ IQ+SQIrS \ SUa=X ] i ] i§QRZAia E \] iKSeX ] iQ+d ] raYsHQ+fHY£ihHf  ZPS
aYrSUQQª \] I X¦Z>dihzd ] i>X ]  b sHY ¥ E fihzIHYX E ] f iSUIHi + 0SUIrSUrQ ] SUI ] Ti>XQLX ]:\ HI ]cb ihz
X E H E ffhHi iSUIHQW \] I aYrSUQQ§X¦Z>d9HQY P]  H b H \  E fihzi + 0gSUIr ¬SUif i ` + ,	 .JYu#1'*PQ
d9H \  ]U\ IHfIdraYsXRHrZ  ZQd!HaY1ZAihz \ HQRX \ a=XRHf:aYrSUQQ*X¦Z>d9HQY Z  b Hi:X E HLQ ] d E QXaYSeXRHfaYrSUQQ*XZ<d9HQ
]  + p ] i  
QTa E SUi ] dX ] iq  ] Trf i ] X  Ha ] i b HisHi>X ]U\ a ] iaYT \\ Hi>XaYrSUQQRHQYVW iqdS \ XaYTrS \ 9sX
QRHYHIQId \ SUa=XaYSUrX ] fhHYd \  b Hd \] z \ SUIIH \ Q \] I a ] IdyrsH \ E Hrsdi £zvT \ iz ] ThX¤X E HIdySUa=X ] 
E fihz ] iQRZAia E \] iKSeX ] i5SUif$S 9]cb H§SUrr-d ] rsZAI ]U\ d E QI§ D"E TQY-i5a ] i>X \ SUQRXX ] + 0SUIr  H
d \]Cb fhHSUi5H=V<draYsX¥aYrSUQQ ] d9H \ SeX ]U\  ]U\ E fihzhSUif X E HX¦Z>d9H ] gX E H \ HQTrsXihzWaYrSUQQQih H \\ Hf
SUThX ] ISeXaYSUrrsZU
ª-Q E H \ SUifqM"HYdd<ZWfhHQzvi¯SP`QRX¦Z<rsHI ] fTrsH¥QZ<QRXRHI X ] XS ¢ HaYS \ H ] $X E H b Q  rsX¦Za ] iX \] r
] aYrSUQQRHQ:i ` + ,	 .JYuh"0 1  + iHWQszvis£yaYSUiXf 3 H \ Hia=H  HYX HYHi ` + ,	 SUif ] T \ fhHQzvi Q
i X E H E fihz ] dT  ra}IHI  H \ Q ] S3aYrSUQQY«¨ATa E S3f 3 H \ Hia=H ]U\ szviSeXRHQ}i X E H d \]U rsHIQ
 HYX HYHi E fihz¥dT  ra"iSUIHQgSUifPQThdd ]U\ XizSUf b SUia=HfP1HSeXT \ HQYQTa E SUQEL69D 9: 6 ¬SUrQ ]¢ i ]  Fi
SUQ B #:76%*"SUif f "'&A<!8  BR6:' k@ $EM. l1 LQ ]U QH \b Hf  ZPM}OHIZ SUif
 ] Trr ] i5. nAJUynUm1 !SUifWSUrQ ] Z
ª-Q E H \ SUifPM"HYdd>ZU.JYu#1 <X E HQRH¤X  ] SUQd!Ha=XQgf ] i ] XX \  b SUrrZzUHYXgSUr ] iz FX E ] ThXHifSUihzUH \ ihzX¦Z>d9H
Q ] TifihHQQYjQIdrHQ ] rTX ] i¯X ] X E HQHd \]U rsHIQLQLX ] QThdd ]U\ X"HsX E H \   Ha E ]<] QRHX ] QThdd ]U\ X
X E Hi ] X ] i ] QRHrs XZ<d9H  E rsH¥rIX E fihzX ] d \  b SeXRHa E SUiihHrQY9SUQQFX E HaYSUQRH FsX E + 0SUIr ,+Z
a ] i>X \ SUQRXYª-Q E H \ SUif}M"HYdd>Za E ]<] QRH¥a ] IdrsHYXRH b Q  rsX¦Za ] i>X \] r ]cb H \ QHrs1X¦Z>d9H¤iP` + ,	  ] Xa=H
E ]  +H b H \ X E SeX
 ] Trr ] i}d \] d ] QRHQ"Sa ] Id \ H E HiQ b HQ ] rThX ] i5. nUm1 
` ]U\ H¥QRd9HaYs£aYSUrrsZU>d \]U rsHI ISUi1HQRXQsXQHrs
  E Hi§QHrs1X¦Z>d9H¤QgSUQQTIHf ] ThXQfhH¤X E HaYrSUQQ"SUif
 H E fhHSdyT  raiSUIHSe XRH \  S \ fQY+Q"SUiWH=VASUIdyrsHUa ] iQfH \ X E H ] rr ]  ihzaYrSUQQ"fHY£isX ] iQL\
#7 ~~ R =J9A






#7 ~~ H =
NA\EP ³ |&4>= R a^]	  9NA0Ta ~_E
³  5 ADC&EP W 7@  ? ;SC@ 0C@ADC&E
S  Hr 9 ] aYrSUQQ  R H=VAd9Ha=XQ¥SUi ]UA^ Ha=X¥ FsX E S§rS  Hr 5 ] +X¦Z>d9H a^]!  D"E Q¤a ] ifsX ] iQQSeXQR£Hf
  E Hi:XZ<dizX E HLzvTS \ fhHf:d \] a=HQQ ] rS  Hr  iaYrSUQQ  HY  HaYSUTQRHFX E HLQRHr ]UA^ Ha=X 0Ta ~ f ] HQ E S b H
SrS  Hr 5 ] X¦Z>d9H a^]!  P]  H b H \ !rSeXRH \ i E H \ sXSUia=H¤ISZ E fHLX E H¥rS  Hr 5 ¬i§aYrSUQQ  I * SUifPX E Hi
fhHY£iH¥SihHY ¡rS  HrSUrQ ] iSUIHf 5  ThXg FsX E Sf 3 H \ HiXgX¦Z>d9H ~YCa^] ¬iWaYrSUQQ   * #7 ~~ I = H Ta ´ ®  5 
#7 ~~  = I
³  5 A3EP W 7@  ? ;SC@ [@8;0CXYA8E
ddS \ Hi>XrsZUFSUrsX E ] Thz E X E HqS 9]cb Ha ] fhHQ:XZ<d!H a ]U\\ Ha=XrZUFX E Hq ] rr ]  Fihz d \] a=HQQ} Frr"aYSUTQRHS
\ Ti>XIH¤X¦Z>d9H¥H \\]U\ \$d \]Cb fihzSUi¯i>XRHYzUH \   E Hi¯SQRX \ ihzQH=V<d9Ha=XRHf
³ |&4 W =   a^] W AOEªT \ X E H \ I ]U\ HUSUi ] X E H \"¢ if ] d \]U rsHIISZ E Sedd!HiP  E Hi§QRHrs XZ<d9H¥Sedd9HS \ ihzSUQgX E HS \ zvTA
IHi>X"XZ<d9H ] $Q ] IHrS  HrQ "IH;6H  iS \ Z}IHYX E ] fQYSUQ"iPX E H¥ ] rr ]  FihzH=VASUIdyrsH#\
#7 ~~ R =
NA FE P   K A\E
³  5 AOE P[T^a ~  NA 0Ta ~_E
³ 6K AOE P F F F
,HaYSUTQRH ] LX E H§QRHa ] if \ HSUa=X ] i \ TrsHU$X E HPS \ zvTIHi>X ] rS  Hr  Q ] ¤QRHrs XZ<d!HU+SUifI ]U\ H ]cb H \ 
 FsX E SrS  Hr K SUQ"H=V<d9Ha=XRHf  Z:X E H¤zvTS \ fhHfPd \] a=HQQ ] rS  Hr  [W¦ +H¥SUrr ]  X ] E fhHX E HLdyT  raYS
iSUIH K fT \ ihzi E H \ sXSUia=HSUQ"il\
#7 ~~ H = R Ta ´ ®  K 
X E H¥QRHr1X¦Z>d9H¥a E SUihzUHQ"X ]  sX E ] ThXgrS  Hr K < @!EF:698 "I@!8" Q"Sa ] iQRH >THia=HUIHQQSezUHQaYSUi  HQRHi>X
X ] rS  Hr   FsX E SUi ]Uh^ Ha=X"X E SeXFISZ§i ] X E S b HS K rS  Hr D"E QgQgaYrsHS \ rZ}TiQ ] Tif
 QIdrsH"Q ] rTX ] iX ] X E HQHFd \]U rsHIQ*Q*X ] QThdd ]U\ XHX E H \   Ha E ]>] QHX ] QThdd ]U\ X-X E HFi ] X ] i
] gQRHrs XZ<d9H  E rHrIsX E fihzPX ] d \  b SeXRHa E SUiihHrQYSUQQX E H:aYSUQRH FX E + 0SUIr  ,Za ] iX \ SUQXY
ª-Q E H \ SUif¥M"HYdd>Za E ]>] QRHa ] IdrsHYXRH b Q  rXZ"a ] i>X \] r ]Cb H \ QHrs1X¦Z>d9H*i` + ,	 PF]  +H b H \  
 ] Trr ] i
d \] d ] QRHQ$Sa ] Id \ H E HiQ b H"Q ] rTX ] i  ZIS ¢ ihz¥TQH ] J "I6 XEV. nUm!1 $rrAX E ] QRH"  ]U\¢ Qe.JYuh 0<>nUm!1TQRH
MFHa ¢ H= ¨<X ] ihHQXZArsH$ "J=: "J@%&><!8"(6FE . nUt1-X ] aYSedXT \ HX E HfhZAiSUIaQRHISUi>XaYQ ]  E fihzh W XLQ  ]U\ X E
i ] XaYihz"X E SeX-fa=X ] iS \ sHQYC  E a E  SUQaYSUrrsZ¤S \ H  ifizvQ9 \] I rS  HrQ
X ] rS  HrQY_Sedd9HS \ H=VAdraYXRHrsZ
iX E HaYsXRHf aYSUraYTr  ThXSUrQ ] i X E H:rSUihzvTSezUH ]  . nUm!1 X E H \ H  ZSUffizPQszvis£aYSUi>Xa ] IdyrsH=VAXZU
0 ] IdyS \ Hf¥ FX E X E H \ Sedd \] SUa E  ] T \ QRHISUiXaYQ ]  E fihz  Z 
 a ] i b H \ Q ] iQQIdrsH \ CSUifQT 2a=HQ
X ] X E H¤dT \ d ] QH ]  E fihzd \  b SeXRH¤iSUIHQ ] irsZU  ] XRHX E SeXg HSUrQ ] HIdr ] Z:fa=X ] iS \ sHQ  TX ] irZ
SeX"X E HIdrsHIHiXSeX ] i§rH b Hr ]U\ HL2aYsHia=ZU
Li ] X E H \  ScZ ]  E fihz§Q  Z QT  XZ<dihzhQRX \ Ta=XT \ SUr ]U\ i E H \ sXSUia=H=  SUQRHf-SeX ]UA^ Ha=XrsH b Hr
 SUIHrsZUSUi ]UA^ Ha=X ] gQT   XZ<d9HaYSUi  HTQHf SUQ¥SUi ]UA^ Ha=X ] QThd9H \  X¦Z>d9HU D"E Q ¢ if ]  E fiz
QSUrQ ]q\ HY1H \ Hia=Hf SUQ =i@6L8 = "J@ &  ]U\ Ej&fFEFjkB >: "I@%&*  PF]  +H b H \ "SUQ HWSUff \ HQQdS \ SUIHYX \ a}d ] rZ
I ]U\ d E QI \ SeX E H \ X E SUi QT  X¦Z>dyihzqd ] rZ<I ]U\ d E QI i ] T \ aYSUraYTrTQY*X E Q ¢ if ]  E fihzqQi ] X
fQaYTQQRHfPi§X E QdSed9H \ 
 & #	 )!" c)) (
 HPH=V<XRHifhHf X E H E fihzWIHa E SUiQI \] I QH >ThHi>XSUr+X ] a ] iaYT \\ Hi>X ]Uh^ Ha=X  ]U\ HiXRHf QRHYXRXihzvQY
Lr ] ihz FX E X E H¥d \  b SUa=ZPIHa E SUiQI§X E H E fihzIHa E SUiQId \]cb fhHQS/TH=Vh  rsH SZ§X ] a ] iX \] r
mnmpo!q&risFtu
xt   i   JL

aYrSUQQFSUaYa=HQQ  rsXZU 9] X E SeX ]UA^ Ha=XFrsH b HrSUif§aYrSUQQ"rsH b Hr   HfhHQszviHfPX E H E fihzIHa E SUiQISUQ
ZUHYX¥SUi ] X E H \¤] d9H \ SeX ] i ] iaYrSUQQRHQY D"E HQRHISUi>XaYQQ ]U\ ISUrrsZWfHY£ihHf  Z 
a ] i b H \ Xihz E ffhHi
iSUIHQ-X ]  \ HQ E iSUIHQU  E a E H=VAdr ] sXQX E HgTQSezUH ] yX E H ¢ HYZ>  ]U\ f 0Ta ~   H  HrsH b H ] T \ QRHISUi>XaYQ
]  E fihza ] TrfqSUrQ ] HHSUQrsZ§SUfSedXRHf X ]  ]U\ ISUrKYH¥X E Ha ]U\\ HQRd ] ifihzIHa E SUiQI%i + 0SUIr
SUif§X E TQ"a ] Trf  H¥SeddrsHf}X ] X E H¥X E H ]U\ HYXaYSUrI ] fhHr ]  + 0SUIr-. nAJ1 
 HFSUrQ ] fhHQszvihHfS¤X¦Z>d9H"QRZAQRXRHI©iX E HX \ SUfsX ] i ] !` WX ] SUaYa ] IdSUiZX E H E fihz ] d!H \ SeX ] i
P fihz E SUQ  HYHiqSUa E sH b Hf  Z¯HrIiSeXihzX E H E ffhHiWiSUIHQL \] I aYrSUQQLXZ<d9HQY PF]  +H b H \  Frf
HrIiSeX ] iHifSUihzUH \ QQSe1HYX¦ZU+` ]U\ Hd \ HaYQRHrsZU>X E HFHrIiSeXRHfaYrSUQQ+XZ<d!HQaYSUi ] irsZH=VAd \ HQQdS \ 
XSUrrZX E HQRHYX ]  \ HYH¤XZ<d!H b S \ S  rHQ+Q E S \ Hf  Z}a ]U\\ HrSeXRHf§rS  HrQX E TQ SUrrQQ E ]U\ Xi:ISUis HQRXihz
X E HIdySUa=X ] QRZAia E \] iKSeX ] i ] i§d ] rsZAI ]U\ d E QI . tUtAJ=xm 1X ] X E H¬TrryH=VAXRHiXY DFE QfhHY£aYsHia=Z
Qa \ sXaYSUrX ] XZ<d9H§QSe1HYX¦ZU LQS Q ] rThX ] i$ HPH >Tdd9Hf aYrSUQQX¦Z>d9HQ FsX E S QRHYX ] 0 RfSUihzUH \] TQ
b S \ S  rsHQ¯X ] \ Ha ]Cb H \ Q ] IH ] "X E HPd ] rsZAI ]U\ d E QIIdSU \ Hf  Z E fihzh  H§aYrSUI X E SeXXZ<d9HQ
 ]U\ E ffhHiaYrSUQQHQaYSUi  HSUThX ] ISeXaYSUrrsZ ih H \\ HfPLrsX E ] Thz E rSUa ¢ ihz¯S¯ ]U\ ISUr*X \ HSeXIHiXY$ H
d \] X ] X¦Z>d9HfWSXZ<d!Hih H \ H \ X ] fhHI ] iQRX \ SeXRH¥X E H¥fhHSA
 Hd \]cb Hf X E HQ ] TifihHQQ ]  ] T \ XZ<d9HQRZ<QXRHI§ 9] X E SeXX E HaYrSUQQ¤H b SUrTSeX ] irH b Hr$SUif X E H
a E HIaYSUrISUa E ihH¤rsH b Hr D"E H¤TQRH ]   szeQXRHYdPQHISUiXaYQ FsX E H b SUrTSeX ] i}Hi b  \] iIHiXgfhHISUifQ
a E SUihzUHQX ] X E H¯d \]>] LXRHa E i<ThHQ ] R.JlAtUt1  ` ]U\ HqQRd9HaYs£aYSUrrZUSUffsX ] iSUrX¦Z>dihz \ TrHQS \ H
ihHYHfhHf X ] X¦Z>d9HH b SUrTSeX ] i Hi b  \] iIHi>XQ¥d ] rsZAI ]U\ d E aYSUrrsZU` ]U\ H ]cb H \ $X E H:f 3 H \ Hi>X¥H 3 Ha=XQ ] 
E fihzWX ] X E H§QRHISUi>XaYQ "IH;6H 
 a ] i b H \ Xihz X E H E ffHi5iSUIHQ*¥SUif5X ] X E H}X¦Z>d9HPQRZAQRXRHI  "JHJ6H
HrIiSeXihzLX E H E ffhHiiSUIHQ *-aYSUTQRHQ T \ X E H \ IdSUa=X$X ] X E HFQ ] TifihHQQ-d \]>]  -iH=VAX \ SX¦Z>dyihz
\ TrHaYSUrrsHf-/   	
	  	 &g SUQ-SUa=XTSUrrsZ¥aYSUrrHf ]U\ X ]L\ fhzUHX E H+zvSed
U  E H \ H \ H b HSUrihzi>XTsX b HrsZ
\ HLTHa=XQX E H \ H b H \ QRH ]  E fihzhX,+HQfhHQX E H¤QRXSUifS \ fPQ ] TifihHQQ+d \] d9H \ X¦ZUA +H¤ih ]U\ ISUrrZS \ zvThHf
X E SeX ] T \ IHa E SUiQIfHQRH \b HQgX E HiSUIH=  E fihzA
 H E S b H}SUa E sH b Hf5Qszvi£aYSUiX¥Id \]Cb HIHiXQ ]cb H \ X E H ]U\ szviSUr ] ª ] T \ ihHYX 6:<#DH.Jl1 X E SeX
QYn. tUt!1SUQ \ HYzvS \ fQ"X E HaYrSUQQFQZ<QRXRHI H=V<d \ HQQ b HiHQQ"SUif§X E QgdSed9H \ SUQ \ HYzvS \ fQ b Q  rsX¦Za ] iX \] r
SUif QIdrs£aYSeX ] i ]  \ TiXIH¥QRHISUi>XaYQY  HaYrSUIX E SeXX E ] QHId \]cb HIHi>XQZ<sHrfWSaYSUraYTrTQ
ISeXT \ H¯Hi ] Thz E X ] SUa=X}SUQ}X E HqI ] fhHr ] ¥S5¬TrrQaYSUrH¯IdrHIHiXSeX ] i  E a E  H drSUi SUQ}X E H
i>XRHYz \ SeX ] i ]  ] T \ aYrSUQQ   SUQHffhHQszviiX ] X E H p ] 0SUIrQRZAQRXRHI .Jn1   H E S b Hi ] X*ZUHYX*d9H \  ]U\ IHf
X E QH=VAXRHiQ ] i  TX \ SeX E H \   \] XRHSd \] X ] X¦Z>d9HgIdyrsHIHi>XSeX ] i \] I   E a E  Hf \ S  Q ] IHd \ HaYQRH
IdyrsHIHi>XSeX ] izvTfhHrihHQ` ]U\ H}d \ HaYQRHrZU HWH=V<dyrSUi E ]   X ] d9H \  ]U\ I aYrSUQQ ] d9H \ SeX ] iQi S
QRHYdS \ SeXRHWa ] IdrSeX ] i5QRHYXRXihzSUif E ]   X ] IdyrsHIHi>XIHQQSezUHWQRHifizvQX ] ]UA^ HYXQSeXSqQISUrr
SUffX ] iSUr!d \ a=H ]Cb H \F]U\ fiS \ Z}IHQQSezUHQRHifizvQi p ] i  
  ®¥²³     H  HrH b H ] T \ E fihzIHa E SUiQI aYSUi  H$HSUQrsZ¤SUfSedXRHfX ] I ] fTrH*QRZ<QXRHIQY
  E H \ HI ] fTrsHQ  Ha ] IH¥X E H 9] TifS \ Z ]  E fihzh[W i¯SUiSUr ] zUZ§X ] + 0SUIrSI ] fTrsH Frr9a ] iQQRX
] X¦  ] dS \ XQL\-X E H¥IdrsHIHi>XSeX ] i}SUifPX E Hi>XRH \  SUa=HU W IdyrsHIHi>XSeX ] iQS \ H F <=3£yrsHQa ] iXSUiihz
fhHY£isX ] iQY>SUif:iXRH \ ¬SUa=HQS \ HLX E HLa ]U\\ HQRd ] ifiz F <=3 
 £rHQY D"E Hi<X ] aYS \\ Z ] ThX E fihzhU +H ^ TQRX
rQX$X E H E ffhHia E SUiihHrQ*iX E H F <=3 
 £rsHFSUif:rsHYX*X E HFXZ<d!HLQRZAQRXRHI i1H \ X E H \ HQRX \ a=XRHfaYrSUQQ*XZ<d9HQ
SUif \ HYdrSUa=HX E H E fihzaYrSUTQRH  Z}X E H¥ih H \\ HfPX¦Z>d9HQY
P fizSUrQ ] IS ¢ HQFsXd ] QQ  rsHF ]U\ QRH b H \ SUr
aYrSUQQRHQgIdyrsHIHi>XRHf}f 3 H \ HiXrsZX ] E S b H¥STis£Hf
H=VAXRH \ iSUrvi>XRH \ ¬SUa=HU *V<XRHifihzgX E H*QHISUiXaYQ ] Ai E H \ XSUia=H$Q ] X E SeX
 HaYSUiQThdd ]U\ XSzUHihH \ SUrKYHf
b H \ Q ] i ] 
QRHrHa=X b H \ HY£ihHIHi>X Frr  HFSa E SUrrHihzUHU Z HihH \ SUrKYHf:QHrsHa=X b H \ HY£ihHIHi>X rrhSeddrZ
X ] aYrSUQQ¤XZ<d!HQiQRXRHSUf ] aYrSUQQfhHY£yisX ] iQ!X E H \ H  Z SUa=XihzWI ]U\ Hr ¢ HSUi SUThX ] i ] I ] TQ¥aYrSUQQ  X ] 







.JF1` A  SUfySUif0LAª ] T \ ihHYXY` ]U rsH b SUrThHQYAihHY iSUIHQYASUifPQRHaYT \ H¤a ] IITiaYSeX ] i W i :' 76
 8 @=6i6$%"'&)(!E%@ :' 6  :' 	  
  	     
  !B @E "cjB @%&  8 "'&A=2" AD6FE@  8@(#8<!B 
B"'&)( 	 < &)(#j < (k6FE    	    dSezUHQJYuex yJUJl<9teuUuhJe
. t 1   ,HiX ] i
1* 0gS \ fhHrr <SUif 0Lª ] T \ iHYXY+` ] fhH \ i§a ] iaYT \\ Hia=ZPS  QRX \ SUa=X ] iQ" ]U\ 0   
 8<%&7E9<g=: "I@%&7E @ &  8 @(#8<!B B "'&)( 	 <%&)( j < ( 69E <%& $  EF:6LB E !tUm l *\ wem#0<oeuexhteuUuexh
. n 1 [  4>,rSUQ ] SUifª-Q E H \ + aYSUraYTrTQg ]U\ a ] iaYT \\ Hi>X ]UA^ Ha=XQY W iQ:' 76  8@=66$%"'&)(!EC@N:' 76
 :' &A:698 &A<#: "I@%&A<!D  @%& 698 6 &A=F6%@%&  @%&A=jk8F8 6 &A=    6i@!8          3  0"¨:JUJUJ0<>dySezUHQ
mUlUl<mvw_uA$J0#0Um<
. x!1 Z , ] Tf ] r  D"E H  aYSUraYTrTQif \ Ha=XQRXZArsHUW i :' 6  8@=66$%"'&)(#E @O:' 6  78 $ !  
  	  
  
 " !B @E";jB @%&  8 " &A= " >D69EC@  8 @( 8 <#B B"'&)( 	 < &)(#j < (k6FE  #  	    !dySezUHQ¥tUtUo
t_xJeJ0#0vw>
. l 1$&, \ Ta=HU`* 0S \ fhHrr Z  0SUQRXSezviSA Z  D 1HS b HiQ!SUifU,L [ sH \ a=HU + i  iS \ Z}IHYX E ] fQY
  76 @!8 ?< & $  8< =: "I=6 @   fJh6 =:  EF:6LB E J n *\ tUtAJ <t_xt<J0#0Ul<
. m 1 Z 0 E Hi
`  + fH \ Q ¢ ZU0¤%9HihzUH \ SUif ` %9HihzUH \ ¥©¬Tia=X ] iSUr b sHY  ]  ^R] i D Ha E iaYSUr
MFHYd ]U\ X"10M,0+
0#0CuhJm<l4i b H \ QsX¦Z ] ¨ ] ThX E TQX \ SUrSAJ0#0#0<
. w1¨9 4¤SUr&%9r ] Li i>XRH \ d \ HYXSeX ] i ] *X¦Z>d9Hf a ] iaYT \\ HiX ]UA^ Ha=XQi X E H  rThHaYSUraYTrTQYW id:' 76
 8 @=6i6$%"'&)(!E@ e:' 6 & :6L8&A< : "J@%&><!D  @ & L6L862&A=6  
   '(   )) 3  0"¨:Jovwet<<dSezUHQ*xvu 0xt_xh
teuUuUuA
. o 1 [ )4LHThXQa E SUif:<` h¨Aa E  3 ISUi
 -2:aYsHiX+IdrsHIHiXSeX ] i ] !X E HQISUrrsXSUr ¢ ¦oeu¥QRZAQRXRHI§
W i :' 6  8@=66$%"'&)(#EU@M:' 6#:' *  
     
  	 + B @!E";jkB @%&  8"'&A= " AD6FE @
 8 @(#8<!B B "'&)( 	 <%&)( j < ( 69E  #  	 ,  dSezUHQt#0vw <neuvt<$J0Uo_xh
. 0 1$ª-Q E H \ SUif p M"HYdd>ZUWª ] TifSeX ] iQ ]U\ ` ]U Z aYrSUQQRHQY D Ha E iaYSUrIHI ]U\ SUifTI§X,Hrr
S  QY
J0#0Uo<
.JYu1$ª-Q E H \ SUif p -M"HYdd<ZU DFE H:fhHQszvi ] S aYrSUQQIHa E SUiQI  ]U\ 9<# ,  UW i :' 6  8 @=6i6$
"'&)(#E @U:' 76    
  	   ))  @%& 698 6 &A=F6G@%&  8 @(#8<!B B "'&)( 	 <%& (#j < ( 6  6FE" ( & <%& $
B AD69BR62& :(<#: "I@%&   	   )  dSezUHQnvw xg0<-J0#0#0<
.JUJF1 0¤
ª ] T \ ihHYXY   76-7@%"'&  <!D=jD jkE <  <!D=LjD jkE L@!8 "E9:J8"(f9j7:6$  @gf ";D6  8@( 8 <!B B"'&)(U [ E 4
X E HQQY +a ] rsH [] rsZ>XRHa E i<ThHU  ]cb J0#0Uo<
.Jt 1 0¤+ª ] T \ ihHYX}SUif Z  Z ] i>X E sH \  D"E H \ HLTH=VA b Hqa E HIaYSUrLS  QRX \ SUa=XPISUa E ihHqSUif X E H ^R] iA
aYSUraYTrTQY[W i5:' 6  8 @=6i6$%"'&)(!EC@V:' 6. / 8 $ 0  
  	     
 1 !B @E";jB @%&  8 " &
= " >D69EN@  8@( 8 <!B B"'&)( 	 <%&)(#j < (k6FE  #  	 2  dySezUHQnvwet<nUoUl<$J0#0Um<
.Jn 1 0¤Aª ] T \ ihHYXYª
H¥ªHQQSUi>XYb*` S \ SUihzUHYXYySUif}y¨Aa E IsXRXY D"E H p ] 0gSUIrQRZAQRXRHI§¨ ]  X S \ H
SUifWf ] aYTIHi>XSeX ] iWS b SUrS  rsH¥SeX @8@ ?35464[? [7	 R8R    SC;  9<; 4  W  0K R teuUuhJe
.J=x!1 0¤*ª ] T \ ihHYXY *` S \ SUihzUHYXY10LSUihH b HUgSUif 4MPOHIZU W IdraYXX¦Z>dihz GSrS `   ]U\ X E H
^R] iAaYSUraYTrTQY7W i :' 6  8 @=6i6$%"'&)(!E%@7 :' &A:698 &A<#: "I@%&A<!D  @%& 698 6 &A=F6%@%&  @%&A=j88 6 &A=    76 @!8 
         b  0"¨qJt_xn<!dSezUHQJ0Um<tAJt<-J0#0vw>
mnmpo!q&risFtu
xUx   i   JL

.Jl 1 0¤*ª ] T \ ihHYXY *` S \ SUihzUHYXY10LBSUihH b HUgSUif 4MPOHIZU W i E H \ sXSUia=H§i3X E H ^R] i aYSUraYTrTQY
-7@!j8 &A<!D@  	 @( "J=/< & $  D (k6fL8 <%"I=  8@(#8<!B B" & (U
lvw  J ¦t *\ tUn<m#0<teuUuvn<
.Jm 1 p  Z S \\ szvThHU [*\] z \ SUIIiz FsX E d ] rsZAI ]U\ d E a b S \ SUiXQYW i :' 6  8@=F6i6$ " &)(#ER@  	  @!81 
E k@yJ0#0Uo<
.Jcw1 4 Z ]U\ f ] i SUif [  4 P SUi ¢ i a ] iaYT \\ HiX ]UA^ Ha=XaYSUraYTrTQL\ \ HfTa=X ] iSUifX¦Z>dyihzh
W id:' 6  8 @=6i6$%"'&)(!ER@ /#8 $ & :6L8&><#: "J@ &A<!D  @!81E k@ @%&  " (%  	 6 !69D  @%&A=jk8F8 6 & : 	 <%&)( j7<( 6FE
  	  	       D 0"¨qJm n * -J0#0Uo<
.Jo 1 Z >¨!#W¦XKQXRHiSUif 4HS \ ihHYZU p ] i p S b S\$LiSUrsXRH \ iSeX b H"a ] iaYT \\ Hia=ZQRHISUiXaYQ* ]U\ p S b SA
D Ha E iaYSUr
MFHYd ]U\ X"10M,0+uhJ uUuhJel4i b H \ QsX¦Z ] ¨ ] ThX E LTQRX \ SUrSAteuUuhJe
.J0 1 p 2¥rHQRXSUif.4h¨hSUihzv ]U\ zv_W Id9H \ SeX b H ]UA^ Ha=XQSUQI ]U rH"d \] a=HQQRHQY  =2"(6 &A=F6 @  @!B Aj7:698
 8 @(#8<!B B "'&)(vyxUx n *\ t#0Un<n_xt<teuUuvt<
. teu1ª 
HqªhHQQSUi>X§SUif ` S \ SUihzUHYXY 0 ] Idyrihz ^R] iA dSeXRXRH \ iQY W i :' 76  8@=66$%"'&)(#E @ /#8 $
&A:698 &A<#: "I@%&A<!D  @#8
 E k@ @%&  " (%  	 6 !69D  @%&A=Lj8F862& : 	 <%&)(#j < (k6FE   	  	       D 0"¨Jm n * 
J0#0Uo<
. tAJF1!` SA [*\] X ] X¦Z>dihz ] i ]UA^ Ha=X ]U\ HiXRHf ^ ] iWaYSUraYTrTQY"`¯SUQRXRH \  QX E HQQY 4 F  [*\] z \ SUI
ISeX ] il\¨*OHISUi>X>THU [\ HT b HQ+HYX SUihzvSezUHQY 4Li b H \ QsX>OH [ S \ Qgwc 4LHiQ 4LfhH \] XY¨<HYdXYAteuUuhJe
. tUt 1-` S SUife-` S \ SUihzUHYXY $VAd \ HQQ b H:QZ<ia E \] iKSeX ] i X¦Z>d9HQ ]U\ i E H \ sXSUia=H}i X E H ^R] i
aYSUraYTrTQY7W i :' 6  8 @=6i6$%"'&)(!E%@e:' 6E9:  E"I<%&  !B @E "cjB @%&  8@(#8<!B B" & ( 	 < &)(#j < (k6FE<%& $
  E9:69B E    	 #   /  b  0"¨PtUo#0Ul<!dSezUHQLteu <nUm<9teuUuvn<
. tUn 1¨9y`¯SeXQT ]U¢ S:SUifW  ] ihHLKSc SA"LiSUrsZAQQ ] -i E H \ sXSUia=H¥SUi ] ISUrsZPi ]UA^ Ha=X  ]U\ sHi>XRHfqa ] iA
aYT \\ Hi>Xd \] z \ SUIIihz rSUizvTSezUHQY W i Z +z E SA [   HYzviH \ FSUif   ] ihHLKS SAFHfX ]U\ QY
 6FEL6i<!8=  "c8 6 =: "J@ &7E " &  @%&A=j88 6 & :  fIhL6i=:   8"(6 & :6$  8 @( 8 <#B B"'&)(U$dySezUHQJYuw yJleuA$` W D
[\ HQQY
J0#0Un<
. t_x!1` `WH \\]  p  ¥rsHQRXYASUif?4  HQRXISUii` ]U rsH ]UA^ Ha=XQgSUQgI ]U rH"d \] a=HQQRHQY & L@!8FBC< : "J@%&
< & $  @!B Aj7:(<#: "J@ &JcwUw t *\J0Ul<t_xJe-teuUuvt<
. tUl 1 +   H \ QRX \ SUQKU D ]  S \ fQ+SUi ]UA^ Ha=X+aYSUraYTrTQY>W i :' 6  8@=F6i6$ " &)(#E%@  :' 6  #      <#:6LDcD ";:6
 @!8
 E k@ d@%&  fJh6 =: <EL6$  @%&A=Lj8F862& :  @!B Aj7: " & (U1  0F¨PmAJt<dSezUHQJ <teuAJ0#0AJe
. tUm 1`  + fhH \ Q ¢ ZUªTia=X ] iSUrgihHYXQYSW i :' 6  8@=66$%"'&)(!E @M:' 6  :' Oj8 @ 6 <%&  !B @E "cjB @ &
 8 @(#8<!B B "'&)(       )  1  0"¨qJcweoUt<ydySezUHQJ <tUl<!teuUuUuA
. tvw1`  [ SedSeX E ] ISUQYjTis ZAihz  \ SUIHY  ]U\¢  ]U\ d \] a=HQQPaYSUraYTrTQ}QRHISUi>XaYQ ] a ] iaYT \\ Hi>X
]Uh^ Ha=X  ]U\ HiXRHf rSUihzvTSezUHQY W i :' 76  8 @=F6i6$%" & (!E @C:' 6	  #      <#:6LDcD "J:6  @!8
 E k@  @ &
 fIhL6i=: <EL6$  @ &A=Lj8F862& :  @!B Aj7: " &)(vb  0"¨§mAJt<ydSezUHQlUnAw!0<-J0#0AJe
. tUo 1 ,L0¤ [ sH \ a=HSUif 4   D T \ ihH \ .0 ] iaYT \\ HiX ]Uh^ Ha=XQi S§d \] a=HQQaYSUraYTrTQYCW i :' 6  8 @
=F6i6$%" & (!EY@  :' 6 & :698 &A<#: "I@%&A<!D  @#8
 E k@5@%&   6i@!8R< & $  8< =: "J=F6 @  <!8<!D;D6LD  8 @( 8 <#B B"'&)(
        b  0F¨M0euw>dSezUHQJovw <tAJl<J0#0Ul<
. t#0 1 Z #4 [ r ] X ¢ i QRX \ Ta=XT \ SUrhSedd \] SUa E X ]] d!H \ SeX ] iSUrQRHISUiXaYQ D Ha E iaYSUrM"HYd ]U\ X	4" WR` W







. neu1 4MPOHIZU *V<XRHifihz` XZ<d9H¤QZ<QRXRHI FsX E SQ ]U\ XRHfPH <TSeX ] iSUrX E H ]U\ ZU*MFHQRHS \ a E M"HYd ]U\ X
MMgJcwemUm<AW  M W "M ] a2<ThHia ] T \ XYJ0#0Ut<
. nAJF1 4!M}OHIZ SUif p  
 ] Trr ] i + A^ Ha=X b H` -\!i¯H 3 Ha=X b H ]UA^ Ha=X  ]U\ sHi>XRHfqH=V<XRHiQ ] iWX ] ` *
  76 @!8   & $  8 <g=: "I=6C@  fIhL6i=:  EF:6LBNE x  J*\ tvw <leuA*J0#0Uo<
. nUt 1 p  Z MFsHa ¢ HSUif50Ly¨<X ] ihHU [\  b SUa=Z b SQT  QTIdX ] i & 9@#8B/<#: "I@%&Q<%& $  @!B Aj7:(<#: "I@%&
Jcwet  J*\ t<tUo<teuUuvt<
. nUn 1 4¨ASUihzv ]U\ zvLiPiXRH \ d \ HYXSeX ] i ] 
X¦Z>d9Hf ]UA^ Ha=XQgiX ] X¦Z>d9Hf  aYSUraYTrTQY & L@!8FBC< : "J@%&5<%& $
 @#B4>j:(< : "J@%&J=xn  J*\ n_x Awen<*J0#0Uo<
. n_x!1 
 D  
*SUQa ] ia=Hr ] Q D Z>d9Hfa ] iaYT \\ Hi>X ]Uh^ Ha=XQY W i :' 6  8 @=6i6$%"'&)(!E @   #      @#8
 E k@
@ &  fIhL6i=: <EL6$  @ &A=Lj8F862& :  @!B Aj7: " &)(vb  0"¨§oUtAJeydSezUHQJYuUu yJUJcw>$J0#0_xh
. nUl 1 p  
 ] Trr ] i  @ &A=6 >: "J@ & 6L: 8 6<!D "cE9< : "J@%& $  j &>6M6 :62&7E"I@%& $!j D<%& (g< (k6  	 < #6 = $g69E @gfJh6L:;E 
[ E 4 X E HQQ 4i b H \ QsX<OH [ S \ Qwc 4LHiQ14¤fhH \] XY + a=XYyteuUuUuA
. nUm 1 p  
 ] Trr ] i
 0 ] I  iihzLQT  QTIdX ] iSUif  iS \ ZIHYX E ] fQ\SUi ]UA^ Ha=X*aYSUraYTrTQ FsX E b sHY FQY
W i :' 6  8@=66$%"'&)(!EU@ ?:' 76   8 $    
  	     
   !B47@E";jB @%&  8 " &A= " >D69EM@
 8 @(#8<!B B "'&)( 	 <%&)( j < ( 69E  #  	    dSezUHQt#0eu <neuvn<
teuUuhJe
. nvw1 4 p   SUr ¢ H \  + A^ Ha=XQiX E H"dsaYSUraYTrTQ & L@!8FBC< : "J@%&G<%& $  @!B Aj7:(<#: "J@ &
JUJm t *\ tUlUn<tvw<Je
J0#0Ul<
mnmpo!q&risFtu
xm   i   JL

   ,   ¥ 
 Hd \ HQRHi>XgX E HfhHYXSUrHf§Q ] TifiHQQd \]<]  Q ] -X E H + p ] iaYSUraYTrTQi§X E QgSedd9HifV9
( ># 	a% ",_. ,L2	 

HYX+TQ-£ \ QRX$HQXS  rQ E Q ] IH"SUTAVhrS \ ZrsHIISUQYBHYX \ SUihzUH ]cb H \ SUi>Z \ sz E X E SUifQfhH ] 9S¤X¦Z>dyihz
^ TfhzvIHi>X¥H=Vha=HYdX¥ ]U\ a E HIaYSUr*X¦Z>dyihz ^ TfhzUHIHi>XQY J,HaYSUTQH: ]U\ a E HIaYSUr*X¦Z>dyihz ^ TfhzvIHi>XQY
X E H¥X¦Z>d9HHi b  \] iIHi>XQ"S \ HSUr ScZ<QFHIdXZU *  H E S b HX E SeX"X E H ] rr ]  FizrHIISUQ E ] rf
 ®       ~ ® 7 ® ~~Mbh!a | 7 ®   
 @!8 <%&  hFj+$ (#BR6 &A: @/:' 6L@!8FB     <%& $ <%&  <!8 "I<gf9D6 &
:' k<#: "cE &A@#: 8 6i6"'&  6  k< !6
  #     X  
  6L86  X "cEN6 "J:' 698 & \  "@!84& \  (+& \#7F 
MH
 ®     # |~Ya
 a ³ ] ³   ° ` ® bAa | 7 ® ~   	 6L:  fi6 < Ej&f9EF: "J:Jj: "I@%& @ & :76!<!8 "J<gfLD69E9H
 6  k< #6
   =!    *    *
§® ]a1 a ³ ]    ]~Ycb] ®:³  * ° ` ® ~dT ®  ®    6 E9<  :' k<#:-< :76     "E	<%& "'&7EF:(<%&>=6 @ 
@
< : 6VE9=  769BR6 7F  R   F  R   $g62&A@#:6$?f    F  R     7F  R  	" V< & $?@%& D  "  :' 698 6C6 "E9:;E
<%& Ej&f9EF: "J:Jj: "I@%&    k@!EL6 $ @#BC< " & "cEN<REj&fFE6L: @   <%& $    R * =     R * =   H
§® ]a1 a ³ ]   6 ³  ®  ® ] ® C 7 ° ` ® ~c[T ®  ®   
 " !6 &5:  @ : 6NE9=2 69BR6FE   6 E9< M:' k<#: @ &>6 "cE
(B/@!8 6 (k6 &>6L8 <#D
N:' <%&Q:' 6R@#:' 698 " N<%& $ @ & D " N<%& "'&7EF:(< &A=6C@ N:' 6CD<#:I:6L8"cE <!D E9@ <%& " & EF:(<%&A=F6/@
:' 6L@!8FB/6L89H
SUif§ H E S b H¥X E H¥ ] rr ]  FihzrsHIIS\
 ®   !  ® ] ® C 7;av a ³ ]        "   X 8 6AD< =F6FE EL@!BR6 <EiEFjkB >: "I@%&7E " &  fN B/@!86
( 62&>698<!D^@ &>6FE  :' 6 &  X   H
 8@@LH¤  ]U\ ISUr!d \]>] aYSUi  H¤fhH \  b Hf  Z:ifTa=X ] i ] i}X E H¥QRX \ Ta=XT \ H ] P P H \ H HLzv b H¥Q ] IH
i>XTsX ] i
 
HYXfHi ] XRHX E HQHYX ] iSUIHQ 9] Tif¯i    X * YW¦ ^ TfhzvIHiX    E ] rfQY!X E H \ H
ITQRXH=VAQRXgSX¦Z>dyihzX \ HYH  E a EPE SUQX E Q ^ TfhzvIHi>XgSUQ \]<] XY D"E Hi \ HYdrSUaYihz   Z  X SUif   *
 Z  X  * ]U\ SUi>ZiSUIH:/5ei¥X E QX \ HYHUe +HzUHYX-SFihHY 3X \ HYH FsX E \]<] X  X  P D ] fhHI ] iQX \ SeXRH
X E SeX¤X E Q¤ihHY  X \ HYHQLSUrQ ] S b SUrf XZ<dihz}X \ HYHU "IH;6H  X   E ] rfQY!X E H ] irsZWX \ a ¢ ZWd ] iXL  ]U\ X E
HrS 9]U\ SeXizQgiWaYSUQRHQF  E Hi§X E H¥XZ<d9H ] -Q ] IHiSUIH:/ Q \ HY H \\ HfPX ] ª ]U\ SUi>Z§iSUIH$
  G\  h ] rr ]  ihzXZ<dihz \ TrH8/   	 +*)
&9:	 ]U\ /  $	  % &, ]U\ /   	7681 9 	9h H¥ITQRX
E S b H    *  D"E Hi  HaYSUTQRH  X QI ]U\ HzUHihH \ SUrX E SUi   ] rr ]  ihzPX E H:fHY£isX ] i
 +H}SUrQ ]
E S b H   X  *  E Hia=H  X  @U\   DFE H \ HYdrSUa=HIHiX ] -X E HihHY  XZ<d9H¥Hi b  \] iIHiX  X i ] X E H \
drSUa=HQFiPX E H¥X \ HYHd \ HQRH \b HQ"XZ<dihzX \  b SUrrsZU
(i 2L,_Y  [Y)" " 	  , 2 %!# %
F#&!a)#F2	$Y 	$2  	 	a






 ®     # ³ N]´] ® ~~ ²       71 ®  ® bh 7  a ³ ]   
 " !62& <  D:6L8 D ² a10T 
  "  L@!8CE9@#B/6
:76/62& ";8 @ & BR6 & :  :' 6L@!D;D@ "'&)( =@%& $%"J: "I@%&7E  k@#D $
 D \\ 	 % *
    
 \\ 




:' 62& 6 < !6
D ² a10T 
 	  
  6L86   "cE &A@#:O<%&Q698F8 @#8 <%& $ 
    \\ 	 % *   




 8@@LH  H \ HSUQ ] i  ZWifTa=X ] i ] i¯X E HfhHYdX E ] $X E HH b SUrTSeX ] i ] 5D ² a10T
   HfQXihzvTQ E
X E H \]>] X \ TrsH¤ +HTQRH¥SUaYa ]U\ fizX ] X E H¥QRX \ Ta=XT \ H ]  D ² a10T 
 
 ~ ®    a 71 ®  ±  ]´ C HSUQQTIH 
 =   D"E HiW ]U\ SUi>ZD¯h HSUrs SZAQ E S b H#\
D ² a10T  	 D
,Z§SUQQTIdX ] iA HSUrQ ] E S b H#\
  Dp\\ 	 % *
    J*
   \\ 
 X  t *





SUif§ +HQ E ] TrfPQ E ]     Dp\\ 	 % *   
 X  ) X *#
 *    
W i t *   Z¯X¦Z>dihz \ TrsH)/   	   9   6< 2&3 	y H E S b H 
 X =    =   E Hia=Hi n * H
E S b H ) X = )  E Hia=Hg H E S b H 	 % *   
 X  ) X *' 
 *     = 	 % *
    HFa ] iaYrTfH  Z J* 
 ~ ®    a 71 ®  ± { `` 7 ° CL H SUQQTIHD =  H G  P C  SUif 
 =  H   I P K  
 X S,+Z
SUQQTIdX ] i H E S b HX E H ] rr ]  FihzXZ<diz:fhH \  b SeX ] i  ]U\ D   ] XRHX E SeX¤ +HS \ Hz ] ihz}X ]
i<TI  H \ Q ] IH¥d \ HIQRHQiPX E H¥fH \  b SeX ] iPX \ HYHSUif¯Q ] IH ]U\ ITrSUQgiArihHf:i ]U\ fhH \ X ] H
S  rsHX ]\ HY H \ X ] X E HIrSeXRH \ SUifWX E QgQRX¦Z<rsH Frr  H¤ ] rr ]  Hf§X E \] Thz E ] ThXgX E Q"Sedd!HifV9
7 O $ I 
=O %K 8 "$%#  '#;"$%
 *  H   H \\
 H  *  H   \\

 H   H G  \\
 H  

_  .  H1 = ^&1.  H G  1 )*    H  C 
   H G  P C  \\ 	 % *
  
7 O $ I 
 H I K'#;"$%
  E H \ H 
 = 
 H  
 
	 *) =  _a.  H G  1  =  _a.  H1  _a .  1  ySUif ' =  
`¯HSUi>  E rsHUh H E S b HX E H ] rr ]  FihzX¦Z>dihzfhH \  b SeX ] iP ]U\ 
 \
7 O $ I 
=<FP'$: I
 *  I   H \\
 H
 *  I   IY\\
 I
#*    I  K
_  .  IF1 = ^&17.  IF1
 
 X \\
     H   I P K  
 X \\ 
 X 
mnmpo!q&risFtu
xo   i   JL

  E H \ H 
 X =  
  H  
 I  
  *   *  = _a.  H1  _a.  IF1    SUif ^&17.  H1  ^;1.  IF1 
,Z 
	 *SUif  * X E H¥X¦Z>dyihzfhH \  b SeX ] i ]   ) ² a10T  \\ ) X ITQRX"r ]<]U¢ r ¢ H#\
7 O $ I 
%$$ )O
 _a.  H1  _a.  1 ² a10T _a.  H 1  _a.  IF1    \\_a .  IF1  _a.  1 ) ² a10T _a.  H1  _a.  IF1    \\ ) X
7 O $ I 
=(+
  E H \ H ) X =  _a.  IF1  _a.  1  =  _a.  I G  1    ] XRH:X E SeXX E H:fQ ^R] i>X¤Ti ] i  i ) X
zvTS \ SUiXRHYHQX E HrihHS \ sX¦Z ] -X E HfH \  b Hf ^R] iA dSeXRXRH \ i  I G  SUQ \ HYzvS \ fQ"rS  HrQY[W i ] X E H \
  ]U\ fQh +H E S b H#\
_a.  IF1(&0_a.  1 =   Jt *
` ]U\ H ]Cb H \   ZqX E H:riHS \ sXZ ]  \ Ha=H b Hf b S \ S  rsHQ¥i ^ ] iA dSeXRXRH \ iQSUif 
 a ] i b H \ Q ] i- H
aYSUi SUrs SZAQ E S b H#\
^&1.  IF1(& ^&17.  1 =   Jn *
P Hia=H¥ ] rr ]  Fihz \ TrsH %( 	 
   < H E S b H#\
 H G  P C  ² a10T  H   I P K  
 X 	  I G  P C  G K ³    J=x)*
  E H \ H  = _a.  H1
 _a.  IF1 
 Hz ]] i§X ] Q E ]   \
   I G  P C  G K ³   \\ 	 % *   




LaYa ]U\ fihzX ] X E HXZ<dihz \ TrsHQ ]  ^R] iA dSeXRXRH \ iQYUs   \\ 
:e HgITQX E S b HX E H+ ] rr ]  Fihz7\
_  . 
N1 = _a.  1(] ^&1.  1  _  .  1(]SUif SUQQTIihz  = F F F G 3  F F F (+&G( F F F * G F F FSUif
&S\  /   
 3 * =  F F F (  ( F F F *  D"E Hiq \] I  *LSUif  * 
 H E S b H ^;1.  H1  _  .  H1SUif
^;1.  H 1  _  .  I 1 +Lif  HaYSUTQRH _  .  H 1 = ^&1.  H G  1SUif _  .  I 1 = ^&1.  I 1   Z  Jn *=
 HWX E TQ E S b H _  .  H1 & _  .  IF1 = ^&1.  H1  ` ]U\ H ]cb H \ g H E S b H _  . 
 H1 = _a.  H1 =
_  . 




 H E S b H&
 H = 
 H  D"E H \ HY ]U\ HU
i5 *$SUif  *   H+SUif  I"i>XRH \ QRHa=X+SUifa ] iaYfhH ] i ^&17.  H1 -,ZSeddrsZAihz6HIISt¤X ]  *
SUif§X ]  *  H E S b H#\
 H   I   \\
  Jl *
 I  H   IY\\
 I  Jm *
  E H \ H _  . 
1 = _a.  1 $_  . 
 I 1 = _a.  IF1 M"HIS \¢ X E SeXF +H E S b H  H   I =  I  H
HYX   fhHi ] XRH+X E H \ HQTrsXizX¦Z>d9H+Hi b  \] iIHiXY,+Z. Jt *=_ +H E S b H _  . 
 I 1 & _  . 
1 =  ddrZ<iz \ TrsH /   	 +  '&0# '2%  %4# '¯X ]  Jl *gSUif  Jm *= +HX E TQ E S b H#\
    I G  \\
  
 I  Jcw *
,HQfhHQY  Z 
 a ] i b H \ Q ] i ]  \ Ha=H b Hf b S \ S  rsHQ +HSUrs SZAQ E S b H[_  .  1 & _  .  
 1 =  
 ]U\ 
B= J (t< D"E Hi§QIrS \ rsZU  ZPSeddrsZAihzH
HIIStX ] )*gSUif§X ] #* y +H¥zUHYXL\
   H   I  C   Jo *






ddrZ<izX¦Z>dihz \ TrsH /   	  && 	 X ]  Jo *"SUif  J0 *  +H E S b H#\
     C  G K teu#*
` ]U\ H ]Cb H \ y HSUrQ ] E S b H#\
_  .   1 = _  .  H 130_  .  I 1= _  .  H1
^;1.  H13 _  .  IF1  HaYSUTQRH ^;1.  H1  _  .  IF1
= ^&1.  H G  1
^&1.  H13 ^&17.  IF1
= ^&1.  13 ^&17.  IF1
= ^&1.  I G  1
tAJ*
ddrZ<izX¦Z>dihz \ TrsH /   	 1	 2%4# 'qX ]  Jcw *Y teu#*=SUif tAJ*Yh +HX E TQ E S b H#\
   I G  P C  G K \\ 	 % *  
  
  I *  _a  	    	    
,HaYSUTQH  = _a.  H1  _a.  I1SUif_  . 
 H  _a .  IF11 = _a.  H1 S_a.  IF1   Z3XZ<diz \ TrsH-,3 A H E S b H#\
   \\ 	 % *  
 H 9_a.  IF1'*  
,HaYSUTQH _  . 
  H 1 & _  . 
 1 = _a.  H1 &_a.  1 =   Z ^R] iA dSeXRXRH \ irihHS \ sX¦ZU$ +H E S b H
_  . 
  
 I 1(& _  . 
  H  _a.  I11 =   E Hia=H  
  
 I *   
 H  _a.  Ii1'*gIS ¢ HQQHiQRHU
DFE Hi  Z:X¦Z>dihz \ TrsH /   	 %43 .+&'&%#&'$< HfhH \  b H#\
   I G  P C  G K ³   \\ 	 % *   
   
 I *   
 H >_a.  I 1'* *  _a  	    	    
D ] a ] iaYrTfhHUh Ha E Ha ¢ X E H ] rr ]  ihz7\
 
 X  ) X * 

=   
 H #
  I  
  *  _a.  I G  1'*#
=    
 H 9_  . 
  I 1'* 
 I   
   _  . 
 I 1'* *  _a .  I G  1'* 
=    
 H 9_a.  IF1'* 
 I  
  >_a.  IF1'* *% _a.  I G  1'* 

,HaYSUTQH _  . 
  H `_a.  I 11 & _a.  I G  1 =  F_  . 
 I 1  _a.  I G  1 SUif_a .  I 1 &
_  . 
   _a .  IF11 =   H E S b H#\
= 
 I    
   _a.  IF1'*% _a.  1'*  
= 
 I   
  _a .  1'* 
  Z  Jt *="IHJ6H_a.  I 1(&0_a.  1 = = 
 I   
  _a .  1'*  
 H  
*= 
 I   
  _a .  1'*  
 H  
%*= 
 I   
  _a .  1'* 
 H  

mnmpo!q&risFtu
leu   i   JL

,HaYSUTQH _a.  1  _  . 
N1 + H E S b H _  . 
 _a .  11  _  . 
 X _a.  11 gi ] X E H \   ]U\ fQ
_  . 
1  _  . 
 X $_a.  11 = _  .  
  H  
 I  
  * _a.  11  ,HaYSUTQRH  Z rihHS \ sXZU_  . 
 
 1(&0_a.  1 =   ]U\ 
= J (t<y +H¥X E TQ E S b H _  . 
1 _  . 
   _a.  11  DFE H \ HY ]U\ H#\
= 
 I  
 H  

= 
 I   
 H >_  . 
 I 1'*  

= 
 I   




 I *  
 H  _a.  I1'*
=  
  
 I *  
 H  _a .  IF1'*  HaYSUTQRH _  . 
 I 1(&0_  . 
L1 = 
 ~ ®    a 71 ®  ±   cL HSUQQTIH D = D H ³  D Ie D"E HX¦Z>dihzfhH \  b SeX ] i ]  D X E TQ"r ]>]U¢ Q"r ¢ H#\
7 O $ I 
`#;: ,=%$K	#;"$%
 *   D H \\ 	 % *
     H  *   D IY\\ 	 % *
     I
 D H ³  D IY\\ 	 % *
  
  E H \ H(
 = 
 H  
8Ie ) = ) H 3/)2I_
SUif ' = ' H 3 ' Ie ,HaYSUTQRH 
 
 








 H SUQQTIH/) =   
 
       ) H =   
 
    "SUif )2I =   
 
     fhH \  b SeX ] i ] 
 ) ² a[T  \\ ) X X E HiWr ]<]U¢ QFr ¢ H#\
(+
   
 ² a10T  \\  X
 * 
      
 ² a10T  \\  X
 * 
  
 ) ² a10T  \\ ) X
  E H \ H ) X =   X
 
        P Hia=H +HaYSUi  Trf}X E H ] rr ]  FihzX¦  ] fhH \  b SeX ] iQL\
(+
   
 ² a[T  \\  X
 * 
  
  *  ) H ² a10T  \\ ) XH
SUif (+
   
 ² a[T  \\  X
 * 
  
 	 *  )2I ² a10T  \\ ) XI
  E H \ H ) XH =   X
 

   ¤SUif ) XI =   X
 
     E Hia=H   * ) X = ) XH 3#) XI  ddrsZAihz
ifTa=X ] i E Z>d ] X E HQQX ]  *    *  )* ySUif   
 \\
 X   H¥X E TQ E S b H#\
D H ² a10T	
 	   H t#0 *
  E H \ H   HFQgi ] XSUi§H \\]U\ SUifl\
    H \\ 	 % *   
 X  ) XH * 
 H* 

    neu#*
¨hIrS \ rsZU!SeddrsZAihzPifTa=X ] i E Z>d ] X E HQQ¤X ]  *   	 * /  * *SUif   
 \\ 
 X  
 HSUrQ ]
E S b H#\
D I ² a10T	






  E H \ H   IQgi ] XSUi§H \\]U\ SUifl\
    IY\\ 	 % *   
 X  ) XI * 
8I * 
    nUt *
,ZPH b SUrTSeX ] i \ TrsH %( 	 +*)< H¥X E TQ E S b H#\
 #&) I 
=(+
t#0 * nAJ*
D H ³  D I ² a10T 
 	   H ³   I
  E H \ H   H ³    I Qi ] XSUi3H \\]U\ ` ]U\ H ]Cb H \ SeddrsZAihz¯XZ<dihz \ TrsH/   	%3 . '&%4# '
X ] neu#* SUif nUt * ASUifQia=H
 X  
 H+SUif 
8I"S \ HLa ] IdSeX  rsHg FsX E HSUa E ] X E H \  HSUrQ ] E S b H#\
    H ³    IY\\ 	 % *   
 X  ) XH * 
 H(  




  E H \ H#\
 
 X  ) XH * 
 H  
 X  ) XI *  
8I
=  




 X   ) XH 3 ) XI * *  

=  
 X  ) X * #
  Z   *gSUifWfHY£isX ] i ]  )
 ~ ®    a 71 ®  ±  ® $ c HSUQQTIH D = E P C   
 =  H   I P4K  
 X SUif _a .  H1#"_a. E 1 
LaYa ]U\ fihzX ] X E HX¦Z>dihz \ TrsH /  $	 1	%4# '-A +H¥ITQRX E S b H ) =  _a. E 1  SUif ' = 
i   E P C  \\ 	 % *
   
`¯HSUi>  E rsH¥SXZ<dihzfhH \  b SeX ] i ]  
 r ]>]U¢ Q"r ¢ H#\
7 O $ I 
=<F 	: I X   H \\
 H X   IY\\
8I   X  K
_  .  X 1 = ^&1.  I 1
 *   
 X \\ 
      H   I P K  
 X \\ 
 X 
  E H \ H&
 X = 
 H  
 I  
  SUif  = _a.  H1  _a.  IF1     ,HaYSUTQH 
 
 




,ZX E H:SUQQTIdX ] i _a.  H1 " _a. E 1 -X E HX¦Z>dyihzWfhH \  b SeX ] i ]   ) ² a10T  \\ ) X ITQRX
r ]>]U¢ r ¢ H#\
_a .  H1#"_a . E 1   *  _a . E 1 ² a10T   \\  X
  *  _a. E 1 ² a10T _a.  H1  _a.  IF1    \\  X
7 O $ I 
E I! 
  _a. E 1  ² a10T _a.  H1  _a.  IF1    \\ ) X
7 O $ I 
=(+
  E H \ H ) X =   X  
ddrZ<iz XZ<dihz \ TrsH!/   	7*)¡f \ Ha=XrsZX ]   *  H E S b H   _a. E 1  ² a10T   \\   X  iSUIHrsZ>\
 ) ² a10T   \\ ) X nvw *
mnmpo!q&risFtu
lUt   i   JL

ddrZ<izifTa=X ] i E Z>d ] X E HQQX ] D¯ 
 X  *  nvw *=SUif  )* y HX E TQ E S b H#\
E P C  ² a[T 
 X 	   nUo *
  E H \ H   Qgi ] XFSUi§H \\]U\ SUifl\
   \\ 	 % *   
   ) X *  
 * 

  n#0 *
DFE HiWSeddrZ<iz \ TrsH %( 	 	&¯X ] nUo *gSUif  HaYSUTQRHS_a.  H1 "_a. E 1  H E S b H#\
E P C  ² a10T  H   I P4K  
 X 	  
ª ] rr ]  ihzX E HfhHQszvi ] X E H¤XZ<d!HQRZAQRXRHI§h H E S b HX E SeX ]U\ SUi>Z:aYrSUQQXZ<d!H 	 % *
   hX E H
a E SUiihHrQ ]U\ zvSUiKYHf i ) S \ HiaYrTfhHf¯i¯X E H ] ihHQ 9] Tif i 
}  SUIHrsZU )  _  . 
N1 
DFE H \ HY ]U\ HU H E S b H#\
_  .  
 H 
8I2*  ) X 1  ) X  _  .  
   ) X * 
N1    Z n#0 *
P Hia=HUy +H E S b H#\
 
  ) X * #
 =   
 H#
 I  
  *% ) X *  

=   
 H#
 I *% ) X *  
   ) X * 

,HaYSUTQHS_  .  
 H  
 I *  ) X 1  ) X SUif ) X  _  .  
   ) X * 
V19 \] I S !]Cb HUh +H E S b H#\
=  
   ) X *  

W iX E HaYrSUQQH b SUrTSeX ] i5QRHISUi>XaYQYd \] a=HQQH b SUrTSeX ] i 	
 IS ¢ HQTQRH ] gaYrSUQQ¥H b SUrTSeX ] i
	 ¬QRHYHªzvT \ Hl *  D"E H ] rr ]  FizrHIISQRXSeXRHQFX E HQ ] TifihHQQ ¥ \  XY*aYrSUQQgH b SUrTSeX ] i 	:
 ®     	 6L:  fi6 < :76C6 & ";8 @%& B/62& :O<%& $  fi6 <?=LD<EiE 6 <!Dj <#: "I@%& 6 &  "c8@%& BR62& : -Ej =2 M:' <#:
  Q\   H    0Ta ~ \A. g1( 0T^a ~ \   
 ]
 *  ; *    \\ 	 % *
   :' 62&    	     
"cE &A@ :e<%&S6L88@!8 <%& $    0Ta ~ \n.  1( [T^a ~ \   
 X ]





H  @!8 6 @ !698/:' 76
:76C@   <%& $?:' 6 :76 @    E9< : "E  :' 69@#DcD@ "'&)( =i@ & $%"J: "J@%& E  L@!8%EL@!BR6 F869E   




/gH ) = ) X 
&H ' = ' X 3 /  1. 
 X   1
 H \ HaYSUrr9X E HrHIISX E SeXFQXSeXRHQ"X E HQ ] TifihHQQ ¥ \  XY*d \] a=HQQH b SUrTSeX ] i 	
©SUQ" ] rr ]  FQL\
 ®    "  # C ³ ]  ~ ³ N]´] ® ~~ ²      )71~~ ® bA 7'h a ³ ] ² a10T Ta1´Xa^]    	 6L:  fi6 < :76
6 & ";8 @%& B/62& :Y<%& $  f6 <U=D<EE 6N!<!D j <#: "I@%& 6 &  "c8@%& BR62& : eEFj7=2 :' <#:     \  H    C
:' 62&   C 	
 C  GC  "E &A@ :"<%&Q6L88@!8 < & $   C  H
 Hd \]cb H 
HIIS§JSUif 
HIISmQITrsXSUiH ] TQrsZU






"   ~ ® v~ ® ~ \ D H \ IQ ] -fhHYdX E J
 ~ ®  C a ~ u C D \  b SUr 
 ~ ®  C a ~ @)F E C ª- \ QRX ] *SUrrySUaYa ]U\ fihz:X ]\ TrsH  & +	$' $X E HH b SUrTSeX ] i ] J@)F E SUrs SZAQ
\ HYXT \ iQ @GF E XQRHrs ¤` ]U\ H ]cb H \   HaYSUTQRH @GF E E SUQi ]}] aYaYT \\ Hia=H ] +aYrSUQQiSUIHQY9X E Hi  Z
HIISt< +H E S b H  @GF E =!    @GF E 
 ~ ®    a ~  c aYa ]U\ fihzX ]¥\ TrsH & -,3 eX E H"H b SUrTSeX ] i ]   \ HYXT \ iQ  sXQRHr¦  H
SUQQTIH   0Ta ~ \A.  1( 0Ta ~ \   
 ]
	 *  ; *   \\ 	 % *
  X,HaYSUTQH  E SUQi ]] aYaYT \\ Hia=H
] "aYrSUQQiSUIHQSUif  Z-HIISqt< H E S b H    0Ta1~ \ .  1( [T^a ~ \   
 ]
  *  ; *   \\
	 % *
    D S ¢ iz  =   H E S b H X E SeX¯SUi>Z aYrSUQQ§X¦Z>d9H QSeXQR£HQ§X E H a ] ifsX ] iQ ] 
HIISm FsX E sXQRHr¦
 ~ ®    a ~  c HSUQQTIH#\
  0Ta1~ \&.  1( 0Ta ~ \   
 ]
	 *  ; *   \\ 	 % *
  
,HaYSUTQH 0Ta1~ f ] HQi ] XSedd9HS \ i    Z 
HIIS t<* H E S b H    \ 	 % *
   D"E Hi
SUaYa ]U\ fihzX ] XZ<dihz \ TrsH /   	 +6<
&9:	9 	 % *
 Q"SUiWiQRXSUia=H ]     *  "JHJ6Hn\
	 % *
       *  J*
,HaYSUTQH     \     SUif  E S b HPX E HPQSUIH§f ] ISUi  ]U\ aYrSUQQ  ifihzvQY +H E S b H
 / _  .  1  D"E Hi  Z \ TrsH  & +6<
&9 	h +H E S b H#\
  	!  
  E H \ H    * =  I ] fTr ] Q ] IH 
a ] i b H \ Q ] i¯X ]  \ HQ E HiPX E H E ffhHiPiSUIHQFi    * 
,ZfhHY£iX ] i     \  IdyrsHQ       *M\     *  "IH;6H       *?\    * 
ª ] rr ]  ihz \ TrH8/   	 
	  	&A +H¥X E TQ E S b H¥ ]U\ Q ] IH X 
 X  ) X  ' X SUif  X   \
   0Ta ~ \&.  X 1( [T^a ~ \  







 X X= 
 X  X n *
) X X = ) X  X  x)*
 X  ) X l *
   * =  #(%'& % X (
 X X (   *F 	 % X *




 /  1      m *
,HaYSUTQH ]   J*+SUif m * <X E H \ H¤ITQRXH=VhQRXSQT  QRXsXThX ] i ] iX¦Z>d9H b S \ S  rsHQ   FsX E f ] ISUi
_  .  1  #(%'& % X (
 X X (  * 9QTa E X E SeX 	 % *
(  =   	 % X *




 /  1       * "ª ] rr ]  ihz
X E HfhHY£iX ] i ] QT  QRXsXThXihzSaYrSUQQgX¦Z>d9HU H¥X E TQ E S b H#\
 =  % X *

 =   
 X X *  w *
) = ) X X o *
' =   ' X 3 /  1k. 
 X   X 1'* I0 *
mnmpo!q&risFtu
l_x   i   JL

ddrZ<izX E HQT  QRXXThX ] i  X ] t * SUif  Z>
HIIS:n< +H E S b H#\
   [T^a ~ \A. g1( 0Ta1~ \    
 X *% ; *     *\\ 	 % *   
 X * 

   
 
 HH=V<d \ HQQgX E H 
 a ] i b H \ Q ] i  \] I    *X ]    ZPQT  Qa \ sdXiz FX E    HX E TQgzUHYXL\
   0Ta ~ \&.  1( [T^a ~ \    
 X  *% ; *    \\ 	 % *   
 X  * 

    
   JYu#*
 H¤Q E ]   X E SeX 	 % *
   SUif 	 % *   
 X  * 

    
  QSeXQR ZX E HFa ] ifsX ] iQ ] &HIISm¥ ¥ \  XY
X E H¥ \ HQ E  X   ,Z n * A l *SUif  w * A I0 *=h H E S b H#\
 X   ) X   _  . 
 X  1

 =   
 X X * =   
 X   X * =   
 X   X  * =   
 X  *  X 
) = ) X X= ) X   Xb= ) X   X 
' =   ' X 34/  1k. 
 X   X 1'* =   ' X *3 /  17.   
 X *   X 1 =   ' X * 3 /  1k.   
 X  *%  X  1
,HaYSUTQH  X  QL \ HQ E  _  . 
  1&  X  =  ¥` ]U\ H ]cb H \   HaYSUTQRH _  . 
  1 & _  . 
N1 =   Z
SUQQTIdX ] i¥SUif 
 =   
 X  *   X   \] I S !]Cb HUe +HSUrQ ] E S b HF_  . 
	1 & _  .   
 X  *   X  1 =  
DFE Hi:SUQgSa ] iQRH <ThHia=HUh H E S b HY_  . 
	1& _  .   
 X  *1 =  *LffihzX E HLTQRHrsHQQ3
	"i>X ]
X E HSUQQTIdX ] i ]  JYu#*= ¬iXTX b HrsZ:QIrS \ X ] HIISt< *g +H¥£yiSUrrsZzUHYXL\
   [T^a ~ \&. g1( 0Ta1~ \     
 X  *]
 *  ; *    \\ 	 % *   
 X  * 

    
 
  ]´U a ³ ]©v~ ® ~  HPQThdd ] QRHX E SeX ]U\ SUi>Z d \] a=HQQHQ ]U\ aYrSUQQfhHY£isX ] iQ ] fhHYdX E $

HIISJSUifHIISm E ] rf
  Hgd \]Cb HgsX$Q-SUrQ ] X E HgaYSUQRHg ]U\ XRH \ IQ ] yfhHYdX E $  H"fQXihzvTQ E
X E H¥X ] dI ] QRXFQRX \ Ta=XT \ HX E HXRH \ IQFIScZ E S b HU
 ~ ®  C a ~ C G K c¤ HSUQQTIH#\
  C G K
LaYa ]U\ fihz¤X ] X E HX¦Z>dyihz \ TrsH /   	  && 	 eX E Q ^ TfzvIHiX$QfhH \  b Hf  ZX E H+ ] rr ]  Fihz
X¦  ] E Z<d ] X E HQRHQL\
 C   K
,HaYSUTQH _ %	 . CY1Q  $  Z§ifTa=X ] i E Z<d ] X E HQQ< H E S b H#\
C 	
 C   JUJ*
   C   Jt *
¨hIrS \ rsZU<SeddrsZAihzifTa=X ] i E Z<d ] X E HQQX ] K h +H E S b H#\
 K 	
 K   Jn *
   K   J=x)*
ddrZ<iz \ TrsH  &  && 	 X ]  JUJ*gSUif  Jn *= +HX E TQ E S b H#\
C G K 	
 C  G K 
  E H \ H C  G K  Q+i ] X+SUi}H \\]U\ ASUif  ZSeddrsZAihz \ TrsH /  $	   & 	 ¥X ]  Jt *+SUif  J=x)*=
 HSUrQ ] E S b H#\






 ~ ®  C a ~ ³ |&4 & =!  a^] C X CL HSUQQTIH#\
  ³ |&4 & =  a^] C X
 X¦Z>dihzfhH \  b SeX ] i ] X E Q ^ TfhzvIHi>X"r ]<]U¢ QFr ¢ H#\
7 O $ I 
=(+*, I K
  *   [T^a ~ \&. g1( 0Ta1~ \  
  ; *    \\ 	 % *
  
 = #(%'& % (
 (  *   17. 
  1	 '
 	 *   & \# F.  1  C X
  *3 = 
  ?
_  . 
N1 = )
  ³ |&4 & =  a^] C X
,HaYSUTQH _ %	 .   1  $SeddrsZAihzifTa=X ] i E Z<d ] X E HQQX ]   * y +H E S b H#\
    	 D ³   * a^]a1 K 
   [T^a ~ \A. g1( 0Ta1~ \  





  E H \ H 
 = 
 X    ) = ) X   SUif ' = ' X 3 /  17. 
 X   1 + ]U\ Q ] IH   SUif
  ) X  _  . 
 X 1  D"E Hi  HaYSUTQH _  . 
N1 = )  "JHJ6H>_  . 
 X   1 = ) X  5 "IH;6H
_  . 
 X 1
 = ) X 5h H E S b H#\
_  . 
 X 1 = ) X  Jo *
DFE Hi§ ] rr ]  ihzX E H¥XZ<diz \ TrsHQ ]U\ aYrSUQQHQY H¥ITQX E S b H  =  iSUIHrsZ>\
    	 D ³   * a^]^a1 K  J0 *
   0Ta ~ \&. g1( 0T^a ~ \  






,Z   *  H E S b H#\
 = 
  ? =  
 X  *  ? = 
 X  ? tAJ*
HYXL\
 X = #(%'& %,(
 X (   *   17. 
 X 






13 ' X    17. 
 X  
    13 /  1k. 
 X   1'* 3 ' X
=   17.  
 X   *  
     1	3[/  1. 
 X   1'* 3 ' X
=   17. 
  13 /  17. 
 X   1'* 3 ' X
=  17. 
  1'3 2/  17. 
 X   13 ' X *
=  17. 
  1'3 '
SUif
#%'& % (
 (  *  #(%'& % (
 (   *  #%'& % (
 X (   *
mnmpo!q&risFtu
lUm   i   JL

 H E S b H#\
   X
DFE H \ HY ]U\ HUe +H E S b HX E SeX X F. g1AQI ]U\ HzUHihH \ SUr>X E SUi 7F. g1  DFE Hi  Z¥SeddrZ<iz+
HIISx
X ]  	 * y H E S b H#\
  &U\  X F. g1  C X tUn *
,Z
a ] i b H \ Q ] i H"aYSUiSUrs SZSUQQTIHgX E SeX &f ] HQ$i ] X*Sedd9HS \  \ HYH"i * P Hia=H"SeddrsZAihz
HIIS¥tX ]    Q\  U +H E S b H    &U\  X F.  1  5\  +"IH;6H+   & \  X F.  1'*  
Q\    & \# X F.  1'*  
HYX  X =   & \# X F.  1 ddrsZAihzifTa=X ] i E Z<d ] X E HQQX ]  X
SUif   FX E tUn *=h H E S b H#\
  C X 	
 C X t_x)*
   &U\# X F.  1  C X tUl *
ddrZ<iz \ TrsH  & +*-,. 	$WX ]  J0 *gSUif t_x)*= +H E S b H#\
  ³ |&4 & =  a^] C X 	
 ³ |&4 & = D a^]^a1 K a^] C X
` ]U\ H ]Cb H \   Z \ TrsH /  $	 +*-,.+	A HSUrQ ] E S b H#\







   ³ |&4 & = D a ]a1 K a ] C X
 ~ ®  C a ~)71~~  =  T^a ´ ® a ] C X c¤ HSUQQTIH#\
  )71~~  =  T^a ´ ® a ] C X
 X¦Z>dihzfhH \  b SeX ] i ] X E Q ^ TfhzvIHi>X"r ]<]U¢ QFr ¢ H#\
7 O $ I 
#	 I
 	 *   0T^a ~ \&. g1( 0Ta1~ \  
  ; *    \\ 	 % *
  

 X = 
  
  *    \  #(%'& %,(
 X (  *F 	 % *
 X 

   /  1  
  C X
  *  = 
  ? ] 
) X = )  
  )
  )71~~  =  T^a ´ ® a ] C X
,HaYSUTQH _ %	 .   1  $SeddrsZAihzifTa=X ] i E Z<d ] X E HQQX ]  	 * y +H E S b H#\
   	 D ³   * a^]a1 K  t#0 *
   0Ta ~ \&. g1( 0T^a ~ \  
 H  ; *  D ³   * a ]a1 K  \\ 	 % *






  E H \ H
 = 
 H  HY-) = ) H  H¥SUif ' = ' H 3 /  1k. 
 H   H 1 
 ]U\ Q ] IH  H   SUif
 H  ) H  _  . 
 H 1 ª ] rr ]  FihzXZ<diz \ TrsHQ ]U\ aYrSUQQRHQ< ]U\ neu#*+X ] E ] rf< H¤ITQRX E S b H#\
_a. DR1 = ) H
 = _  . 
 H 1
 ) H
=   _  . 
 H 1	 H*   _  . 
 H1  H* *    ) H   H*   ) H   H* *
=   _  . 
 H 1	 H *   H *    ) H  H *   H *  HaYSUTQRH  H  ) H  _  . 
 H 1
=  _  . 
 H  H 1   H*   ) H  H   H*
=  _  . 
N1   H *   )   H*
= _  . 
N1
 )
DFE Hi  HaYSUTQRH   ) SUif )  ) HYh +H E S b H#\
  _a . DR1 nAJ*
SUif  &  =   D S ¢ izS \ HQ E    SUif \ HiSUIiza E SUiiHrQ  X ]  i neu#*Yh +H¥zUHYXL\
   [T^a ~ \&. g1( 0T^a ~ \  
 H       ; * 
D       ³   * a^]a8K        \\ 	 % *
 H           

   nUt *
 ] XRHX E SeX \ HISUiQLiXSUa=XfT \ ihz:X E H \ HiSUIihz  HaYSUTQRH _  .  1 &=; =  LQi ] ihH ] 
 (  (  HFa ] i>XSUiQrS  HrQ \] I ?   Z   *  H E S b H#\
 = 
  ? ] 
=  
 H  H *  ? ] 
= 
 H  ? ] 
=  
 H      *% ? ] 
nUn *
,HQfhHQY H¥SUrQ ] E S b H#\

 X = 
  
=  
 H  H*  
=  
 H   *   H
=  
 H        *  H  HaYSUTQRH _  . 
 H   1(&  = 
= 
 H         H 3  
n_x)*
SUifWQIrS \ rsZ>\
) X = ) H         H 3   nUl *
` ]U\ H ]Cb H \   HaYSUTQH  H &  =  H &  =   +H E S b H#\
 H 3  =    H 3  *      *      =   H 3  *     
mnmpo!q&risFtu
lUo   i   JL

Lif  HaYSUTQH#\
 H 3    H 3 ) =  H 3 ) H  H = ) H
 H E S b H#\
 H 3   ) H      = ) H      nUm *
ddrZ<iz \ TrsH /   	 
	  	 X ] nUt *= nUn *Y n_x)*= nUl *=SUif nUm *= +HX E TQ E S b H#\
   D       ³   * a ]a1 K        \
 #%'& % (
 X (  *F 	 % *
 X 

    /  1                
,HaYSUTQH#\
' H 3 /  1. 
 H         H 3  *1
= 'H 3 /  1. 
 H        H134/  1. 
 H        1
= 'H 3 /  1. 
 H   H134/  1k. 
 H        1  HaYSUTQRH  H#&  =  H#&  = 
= ' H 3 /  1. 
 H   H 134/  1k.  
 H      *             1
= 'H 3 /  1. 
 H   H134/  1k. 
 H   1  HaYSUTQHS_  . 
 H   1(&  = 
= ' H 3 /  1. 
 H   H 134/  1k.  
 H   H *%  1  HaYSUTQRH  H &  = 
= ' 34/  1k. 
   1
X E SeXFQL\
   D       ³   * a^]a1 K        \  #(%'& %,(
 X (  *F 	 % *
 X 

   /  1 	
 nvw *
HYXL\
 Xb=    \# #(%'& % (
 X (  *F 	 % *
 X 

  /  1  

 X =  JNC D       ³   * a^]^a1 K       *
,HaYSUTQH     \   SUif  Z nvw *Y* H E S b H  X    X \  X  FddrsZAihz¯ifTa=X ] i
E Z<d ] X E HQQX ]   * ! +HX E TQ E S b H#\
 X  C X 	
 C X nUo *
 X   C X n#0 *
ddrZ<iz \ TrsH  & 
%	 	PX ] t#0 * nAJ*  nUo *gSUif  HaYSUTQRH  Qg \ HQ E A H E S b H#\
  #7 ~~ =  Ta1´ ® a^] C X 	
 C X
` ]U\ H ]Cb H \   HaYSUTQH   =  X   +HSUrQ ] E S b H   C X  Z n#0 *=
 ~ ®    a ~ E P C C HSUQQTIH#\
  0Ta ~ \&. g1( 0T^a ~ \   
 ]







DFE HXZ<dihzfH \  b SeX ] i ] -X E Q ^ TfhzvIHi>X"r ]<]U¢ Q"r ¢ H#\
7 O $ I 
 H I K'#;"$%
_  .   1 = ^&1. E 1    E \\

 #*   [T^a ~ \A. g1( 0Ta1~ \   
 ]
  *  ; *     C
  0T^a ~ \>.  1( 0Ta ~ \   
 ]
  *% ; *  E P C \\ 	 % *
  _a      
  E H \ H ) =  _a. E 1  !SUif ' =  
HYX  X =   [T^a ~ \A. g1( 0T^a ~ \   
 ]
	 *  ; *    X,Z 
a ] i b H \ Q ] iU +HaYSUiSUrs SZAQSUQQTIH
^;1. E 1 \ HQ E  FX E \ HQRd9Ha=X"X ] _  .  1 yiSUIHrsZ0_  .   1(& _  .  1 =  ",HQfhHQY ] rr ]  Fihz
\ TrsHQ /  $	     SUif /  $	 1	  	&h HSUrQ ]¯¢ i ]  ©X E SeXH=VAX \ S  ifihzvQ ]  0Ta1~ f ] i ] X
ISeXRXRH \g HaYSUTQRH [T^a ~ QSUrs SZAQ \ H !] Tif P Hia=HSeddyrsZ<ihz 
HIISt¥X ]   Q\   > H
E S b H    0Ta ~ \A. g1( 0T^a ~ \   
 ]
	 *% ; *#     \  "IH;6H  X   Q\  X  SUQFX E H \ H
Q"i ] aYrSUQQFiSUIH  ifihzi   +FddyrsZ<ihzifTa=X ] i E Z>d ] X E HQQX ]  #*  H¥zUHYXL\
  C 	
 C   xJ*
   0T^a ~ \>.  1( 0Ta ~ \   
 ]
	 *  ; *     C   xt *
ddrZ<iz \ TrsH  & 
	%#&'qX ]  xJ*Yh +HX E TQ E S b H#\
 E P C 	 E P C 
` ]U\ H ]Cb H \  \ HYdrSUaYihz  #*  Z  xt *¥iX E HX¦Z>dihzWfhH \  b SeX ] i +H:aYSUi SUrQ ]¯ Trf S§X¦Z>dyihz
fH \  b SeX ] i ] -X E H ] rr ]  Fihz ^ TfzvIHiXL\
   0T^a ~ \&.  1( 0Ta ~ \   
 ]
	 *  ; *  E P C  \\ 	 % *
  
  E H \ H*XS ¢ ihz =  e H E S b H+X E SeX 	 % *
 ¯SUif¥sXQRHr<QSeXQR1Z¤X E Ha ] ifsX ] iQ ] 
HIISFm<
 ~ ®    a ~   H ³   I CL HSUQQTIH#\
  [T^a ~ \&. g1( 0T^a ~ \   
 ]
 *  ; *    H ³    I\\ 	 % *
  
 X¦Z>dihzfhH \  b SeX ] i ] X E Q ^ TfhzvIHi>X"r ]<]U¢ QFr ¢ H#\
7 O $ I 
`#;: ,=%K	#;"%
  0Ta1~ \A.  1( 0Ta ~ \   
 ]
  *% ; *    H \\ 	 % *
     H  0Ta1~ \A.  1( 0Ta ~ \   
 ]
	 *% ; *    IY\\ 	 % *
     I
  [T^a ~ \&. g1( 0T^a ~ \   
 ]
 *  ; *    H ³    I\\ 	 % *
  
  E H \ H
 = 
 H 
8Ie1) = ) H 3 )2IehSUif ' = ' H 3 ' Ie P Hia=HX E H¤X  ] d \ HIQRHQaYSUi§SUrQ ]
 H  \ sXRXRHi§SUQL\
  [T^a ~ \A. g1( 0Ta1~ \   
 H ] 
 I  _  . 
 H 1'*]
  *% ; *    H \\ 	 % *
     H
  [T^a ~ \A. g1( 0Ta1~ \   
8I!] 
 H  _  . 
 IF1'*]
	 *% ; *    I\\ 	 % *
     I
mnmpo!q&risFtu
meu   i   JL

,HaYSUTQH !] X E   HSUif   I:S \ H ] LfhHYdX E  $  Z3ifTa=X ] i E Z>d ] X E HQQSUif5X¦Z>dyihz \ TrsH
/   	 '%(% &%  	$h +H E S b H#\
   H 	 D H ³   H* a^]^a1 C  H  xn *
   I 	 D I ³   I * a^]^a1 C  I  xUx)*
   0Ta1~ \&.  1( 0Ta ~ \   
 XH ] 
8I  _  . 
 H 1'*]





  xl *
   0Ta1~ \&.  1( 0Ta ~ \   
 XI ] 
 H  _  . 
8I1'*]
	*  ; *  D I ³   I\\ 	 % *
 XI 
     xm *
   0Ta1~ \&.  1( 0Ta ~ \   
 XH ] 
8I  _  . 
 H 1'*]
	*  ; *  C  H  x>w *
   0Ta1~ \&.  1( 0Ta ~ \   
 XI ] 
 H  _  . 
8I1'*]
	*  ; *  C  I  xo *





 SUif 	 % *
 H      QSeXQR1Z X E Ha ] ifsX ] iQ ] 
HIISm3  \  XY© \ HQ E
 H   SUif  H  ) XH  _  . 
 XH 1(]ySUif¯Q ] f ] 	 % *
 XI 
    SUif 	 % *
8I       ¥ \  XY \ HQ E
 I   SUif  I  ) XI  _  . 
 XI 1 
ddrZ<iz \ TrsH  & %43 . '&%4# ' X ]  xn *gSUif  xUx)*=h H¥X E TQ E S b H#\
   H ³    I 	 D ³   * a ]a1 C 
  E H \ H D = D H ³  D I_ C  = C  H G C  IUSUif  =   H  _a . D IF1'* 3   I >_a. D H1'* 
 HS \ HrsHY X"X ] a E Ha ¢ X E HX¦Z>dyihz ] 1D ³   * a^]^a1 C   ,HaYSUTQRH
 HFSUif  I¥S \ H \ HQ E  H
E S b H#\

8I  _  . 
 H1 = 
8I 9_  . 
 XH  H1
= 




 I 9_  . 
 XH 1  HaYSUTQRHS_  . 
 I 1(&  H = 
=  
 XI   I * >_  . 
 XH 1
=  
 XI >_  . 
 XH 1'*   I
SUifWQIrS \ rsZ>\

 H  _  . 
8Ii1 =  
 XH >_  . 
 XI 1'*   H
,HaYSUTQHSUffiz \ HQ E rS  HrQi>X ] X E H¥SUQQTIdX ] iQ ]   xl * A  xo * rr!QRXrr ¢ HYHYdWX E H ^ Tfhze
IHiXQFX \ ThHU ¬i>XTsX b HrZ:QIrS \ X ] 
HIISt< * H¥X E TQ E S b H#\
   0Ta ~ \A.  1( [T^a ~ \   
 XH ] 
 XI  _  . 
 XH 1'*]






   0Ta ~ \A.  1( [T^a ~ \   
 XI ] 
 XH  _  . 
 XI 1'*]
	 *% ; *  D I ³   IY\\ 	 % *
 XI 
   
   0Ta ~ \A.  1( [T^a ~ \   
 XH ] 
 XI  _  . 
 XH 1'*]
	 *% ; *  C  H
   0Ta ~ \A.  1( [T^a ~ \   
 XI ] 
 XH  _  . 
 XI 1'*]
	 *% ; *  C  I
,HQfhHQYQia=H 
 H 
8IIS ¢ HQ¥QRHiQHSUif  Z X E H \ HQ E ihHQQ ]  H¥SUif  I_
 HSUrQ ] E S b H
X E SeX
 XH  
 XI IS ¢ HQQRHiQRHU P Hia=HU H E S b H#\
   0Ta ~ \&.  1( 0Ta ~ \    
 XH #
 XI *]





  xg0 *
   0Ta ~ \&.  1( 0Ta ~ \    
 XI #
 XH *]
	 *% ; *  D I ³   IY\\ 	 % *
 XI 
    leu#*
   0Ta ~ \&.  1( 0Ta ~ \    
 XH #
 XI *]
	 *% ; *  C  H lAJ*
   0Ta ~ \&.  1( 0Ta ~ \    
 XI #
 XH *]







 X = 
 XH  
 XI = 
 XI  
 XH  ) X = ) XH 3 ) XI SUif ' X = ' XH 3 ' XI ddrZ<iz \ TrH8/   	 %3 . '&%4# ' X ]  xg0 *"SUif leu#* H¥X E TQ E S b H#\
   0Ta1~ \&.  1( 0Ta ~ \   
 X ]






   0Ta ~ \&.  1( [T^a ~ \   
 X ]





,HaYSUTQH  =   H  _a . D IF1'* 3   I >_a. D H1'*gSUif=D = D H ³  D IehX E Q"aYSUi  H \ HYd E \ SUQRHf§SUQ\
   0Ta ~ \&.  1( [T^a ~ \   
 X ]






`¯HSUi>  E rsHUSeddrsZAihz \ TrsH /  $	   & 	 hAX ] lAJ*"SUif lUt *=h H¥zUHYXL\
   0Ta ~ \&.  1( [T^a ~ \   
 X ]
	2*% ; *  C  l_x)*
P Hia=HU!SeddrsZAihzXZ<dihz \ TrsH /   	7'2%(%(& % 	  X ] lUn *SUif l_x)*=h H¥zUHYXL\
   [T^a ~ \A. g1( 0Ta1~ \   
 X ]





W X \ HISUiQX ] a E Ha ¢ SezvSUiQRX"X E H¥a ] ifsX ] iQgi HIISm<"
HYX =  H   I_  H E S b H#\
 =  H   I
  ) XH 3 ) XI *  Z§a ] ifX ] iJ ] B
HIISm







 XH   H* 
 XI   I2*  Z§a ] ifX ] iWt ] B
HIISm
=  
 XH    H   I * * 
 XI    I   H * *  HaYSUTQRH  H &"
 XI =  I & 
 XH = 
=  
 XH  
 XI * 
= 
 X  
) = ) H 3 )2I
=  ) XH   H* 3  ) XI  I *  Z§a ] ifX ] iWn ] B
HIISm
=  ) XH   * 3  ) XI  *  HaYSUTQRH  H#& ) XI =  I& ) XH = 
=  ) XH #) XI * 
= ) X  
' = ' H 3 ' I
=  ' XH 3 /  1k. 
 XH   H 1'* 3  ' XI 3 /  1k. 
 XI   I1'*
=  ' XH 3 ' XI * 3 2/  1. 
 XH   H1	3 /  1k. 
 XI   I1'*
= ' X 3 /  1.  
 XH   H* 3  
 XI   I2*1
= ' X 3 /  1.  
 XH   *  
 XI   1  HaYSUTQRH  H &"
 XI =  I & 
 XH = 
= ' X 3 /  1.  
 XH  
 XI *%  1
= ' X 3 /  1. 
 X   1
mnmpo!q&risFtu
mUt   i   JL

 ~ ®    a ~ 5hcdT   H ² a10T 
 ® ]´ c HSUQQTIH#\
  [T^a ~ \A. g1( 0Ta1~ \   
 ]
 *  ; *  5hcdT   H ² a[T 
 ® ]´ \\ 	 % *
  
 X¦Z>dihzfhH \  b SeX ] i ] X E Q ^ TfhzvIHi>X"r ]<]U¢ QFr ¢ H#\
7 O $ I 
 H I  #&% I ? I %
 	 *   0T^a ~ \>.  1( 0Ta ~ \   
 ]
	 *% ; *    H\\ 	 % *
 H    
  *   0T^a ~ \>.  1( 0Ta ~ \   
 ]
	 *% ; *  
 \\
  
  *  ) H ² a10T  \\ )




  [T^a ~ \A. g1( 0Ta1~ \   
 ]
  *  ; *  5hcdT   H ² a[T 
 ® ]´ \\ 	 % *
  
  E H \ H   * 
 =  
   ) *  
 H
 \ sXihz 
 ]
  *SUQ  
 H ]
  _  . 
 H 1(]
  *+SUif:SeddrsZAihzifTa=X ] i E Z<d ] X E HQQ+X ]  	 * h H
E S b H#\
   H 	 D H ³   H * a^]^a1 C  meu#*
   0Ta1~ \&.  1( 0Ta ~ \   
 XH ]
  _  . 
 H1(]





LQFi ]  \ HYH¥aYrSUQQFiSUIHQ"Sedd9HS \ i D H ³   H * a ]a1 C    Z>HIISt< H E S b H#\
  [T^a ~ \&. g1( 0Ta1~ \   
 XH ]
  _  . 
 H1(]






  E H \ H ]U\ Q ] IH¥ \ HQ E  H   h H E S b H#\
 H  ) XH

 H = 
 XH   H mUt *
) H = ) XH   H
' = ' X 3 /  1. 
 XH   H 1 mUn *
,Z \ TrHQ /   	 7'2%(%   %  	 qSUif/  $	 %43 . ' %#&' X ] mAJ*  H E S b H#\
  [T^a ~ \A. g1( 0Ta1~ \   
 XH ]
 >_  . 
 H 1(]
  *  ; *  D H \\ 	 % *





  [T^a ~ \A. g1( 0Ta1~ \   
 XH ]
 >_  . 
 H 1(]
  *  ; *   H \\ 	 % *
     mUl *  [T^a ~ \A. g1( 0Ta1~ \   
 XH ]
 >_  . 
 H1(]
	 *  ; *  C  mUm *
  E H \ H 
 XH = 
    
    \ Xihz. 
 ]
  *SUQ  
 H ]
  _  . 
 H 1(]
  * i   * hX ]<] h +H E S b H#\
  [T^a ~ \&. g1( 0Ta1~ \   
 H]
  _  . 
 H1(]
	 *% ; *  
 \\ 
  
,+Z mUt *=X E SeXFQ\
  [T^a ~ \&. g1( 0T^a ~ \   
 XH  HL]
  _  . 
 H1(]
	 *% ; *  
 \\ 
  
,HaYSUTQH H*Q \ HQ E SUifSUffihz \ HQ E rS  HrQ-iX E H"SUQQTIdX ] i ¢ HYHYdyQ$X E H ^ TfhzvIHi>X$S !]Cb H
X \ ThHU ¬i>XTsX b HrZQIrS \ X ] 
HIISt< * H¥X E TQ E S b H#\
  [T^a ~ \&. g1( 0Ta1~ \   
 XH ]
  _  . 
 H1(]
	 *% ; *  
 \\ 






`¯HSUi>  E rsHU< ] rr ]  ihzfhHY£yisX ] i ]  





   Z   * mUo *
 ) XH ² a10T  \\ ) X  Z   * m#0 *
  E H \ H#\
 H  ) X  w_u#*
) = ) X  H  w<J*
ddrZ<izHIISlX ] m_x)*  mvw *  m#0 *YSUif mUo *  +H E S b H#\
D H ² a10T	
 	   I  wet *
  0T^a ~ \&. g1( 0Ta1~ \   
 XH ]
  _  . 
 H1(]
	 *% ; *    I\\ 	 % *  
   ) X  




ª ] rr ]  ihz \ TrH8/   	 %43 . '&%4# 'SUif  Z mUl *  H E S b H#\
  0T^a ~ \&. g1( 0Ta1~ \   
 XH ]
  _  . 
 H1(]
	 *% ; *    I ³   H\\ 	 % *  
   ) X  
 XH *     
,HaYSUTQH  H"Qg \ HQ E  "IHJ6H  H#&0_  . 
 k1 =  SUif  Z  w<J* X E QgaYSUi  H \ HYd E \ SUQRHfWSUQL\
  0T^a ~ \&. g1( 0Ta1~ \   
 XH ]
  _  . 
 H1(]
	 *% ; *    I ³   H\\ 	 % *  
   )  
 XH *     
 wen *
HYX
 X = 
 XH ]
 >_  . 
 H1   H E S b H#\

 X = 
 XH ]
 9_  . 
 H 1
= 
 XH ]  
   ) *  
 H *  _  . 
 H1  Z   *
= 
 XH ] 
   ) *  _  . 
 H1
= 
 XH ] 
    ) *  _  . 
 XH  H 1  Z mUt *
= 
 XH ] 
   ) *  _  . 
 XH 1  HaYSUTQH  H#&0_  . 
 k1 = 
= 
    )  
 XH  Z mUo *
P Hia=HU!SeddrsZAihzifTa=X ] i E Z<d ] X E HQQX ]  wen *Yh +H E S b H#\
    I ³   H 	! D ³    wCx)*
   0T^a ~ \&.  1( 0Ta ~ \   
 X X ]
  *% ; *  D ³   \\ 	 % *





  E H \ H ]U\ Q ] IH¥ \ HQ E  I  U\
 I  ) X X  wem *

 X = 
 X X  I  wUw *
) X = ) X X  I  weo *
' X= ' X X 3 /  1k. 
 X X   Ii1  w!0 *
mnmpo!q&risFtu
m_x   i   JL

ddrZ<iz \ TrsH  & 
	
	 %('	$9 	 '&X ] meu#*Y+ wet *=vSUif wCx)*=U H+X E TQ-aYSUi  Trf¥SLfhH \  b SeX ] i
] -X E H ] rr ]  Fihz ^ TfhzvIHi>XL\
  5hcdT	  H ² a10T 
 ® ]´ 	 D ³   * a ]a1 C 
 H:z ]¯] i5SUif a E Ha ¢ X E HX¦Z>dyihz ]  D ³   * a^]^a1 C   ,HaYSUTQRH 
 X = 
 XH ]
 +_  . 
 H 1 
^ TfhzvIHiXmUm *"Q \ HYd E \ SUQRHf§SUQL\
  0Ta ~ \&.  1( 0Ta ~ \   
 X ]
	2*% ; *  C 
,HaYSUTQH IQ \ HQ E SUifSUffihz \ HQ E rS  HrQ-iX E H"SUQQTIdX ] i ¢ HYHYdyQ$X E H ^ TfhzvIHi>X$S !]Cb H
X \ ThHU ¬i>XTsX b HrZQIrS \ X ] 
HIISt< * H¥X E TQ E S b H#\
  [T^a ~ \&. g1( 0T^a ~ \   
 X X ]
	2*% ; *  C   Z  wUw *
LQFi ]  \ HYH¥aYrSUQQFiSUIH¥Sedd9HS \ iC    Z HIISt< H E S b H#\
   [T^a ~ \&. g1( 0T^a ~ \   
 X X ]
	2*% ; *  C  oeu#*
P Hia=HSeddrsZAihz \ TrsH /   	 '2%4% &%  	  X ]  wel *"SUif oeu#*Yh +H E S b H#\
   0Ta ~ \&.  1( 0Ta ~ \   
 X X ]
  *  ; *  D ³   * a ]a1 C  \\ 	 % *




W X \ HISUiQX ] a E Ha ¢ X E SeXX E HPa ] ifsX ] iQ ]  
HIISm E ] rf  HYX HYHi 	 % *






   HYX =  H   I   H E S b H#\
 =  H   I
  ) X 3 ) X X *  Z  w_u#* wem *
=  ) X X   I 3 ) X X *  Z  weo *
= ) X X

 = 
   )  
 H  Z   *
= 
   )   
 XH   H*  Z mUt *
=  
   )  
 XH *  H  HaYSUTQRH  Hg \ HQ E i 
 
= 
 X  H  HaYSUTQRH 
 X = 
   )  
 XH
= 
 X X  I  H  Z  wUw *
= 
 X X 
) = ) X  H  Z  w<J*
= ) X X  I  H  Z  weo *






' = ' X 3 /  17. 
 XH   H 1  Z mUn *
= ' X X 3[/  1. 
 X X   I1'34/  1k. 
 XH   H1  Z  w!0 *
= ' X X 3[/  1. 
 X X   I1'34/  1k.  
   )  
 XH *   H 1  HaYSUTQRH  Hg \ HQ E i 
 
= ' X X 3[/  1. 
 X X   I1'34/  1k. 
 X   H 1  HaYSUTQRH 
 X = 
   )  
 XH
= ' X X 3[/  1. 
 X X   I1'34/  1k.  
 X X   I *   H 1  Z  wUw *
= ' X X 3[/  1. 
 X X   I1'34/  1k. 
 X X   H 1  HaYSUTQRH  I&  H = 
= ' X X 3[/  1. 
 X X   1
 ~ ®    a ~   H a^]a1 C c¤ HSUQQTIH#\
  0T^a ~ \&. g1( 0Ta1~ \   
 ]
	 *% ; *    H a^]a1 C \\ 	 % *
  
 X¦Z>dihzfhH \  b SeX ] i ] X E Q ^ TfhzvIHi>X"ITQRX  HSUi¯iQRXSUia=H ]  /  $	 '2%4%(& % 	  SUQL\
7 O $ I 
 %# 	# # I 
 *   0T^a ~ \&. g1( 0Ta1~ \   
 ]
	 *% ; *    H\\ 	 % *
  
 *   0T^a ~ \&. g1( 0Ta1~ \   
 ]
	 *% ; *  C
  0T^a ~ \&. g1( 0Ta1~ \   
 ]
	 *% ; *    H a^]a1 C \\ 	 % *
  
,HaYSUTQHX E HfHYdX E ]    HgQ  $SeddrZ<izifTa=X ] i E Z>d ] X E HQQX ]  *  H E S b H#\
   H 	! D ³   * a ]a18K oUn *
   0Ta ~ \A.  1( [T^a ~ \   
 X ]











SUif 	 % *
   QSeXQR Z X E Ha ] ifX ] iQPi 
HIIS m3 ]U\ Q ] IH \ HQ E
  q
,HaYSUTQHX E HfHYdX E ]  C©Q  $SeddyrsZ<ihzifTa=X ] i E Z<d ] X E HQQX ]  * y +H E S b H#\
  C 	
 C X oUl *
   [T^a ~ \A. g1( 0Ta1~ \   
 ]
	 *  ; *  C X
,HaYSUTQH Q \ HQ E SUif/
 = 
 X  59 +H \ HYd E \ SUQRHX E H ^ TfzvIHiXLS 9]cb H  Z¯SUffiz \ HQ E
rS  HrQgiPX E H¥SUQQTIdX ] i§SUifW +H E S b H#\
   0Ta ~ \&.  1( [T^a ~ \   
 X ]
	2*% ; *  C X oUm *
ddrZ<iz \ TrsH  & '%(% &%  	$3X ] oUn *SUif oUl *Y HX E TQ¥aYSUi  TrfqSWfhH \  b SeX ] i  ]U\
X E H¥ ] rr ]  Fihz ^ TfzvIHiXL\
   a ]a1 C 	 D ³   * a ]a1  K  G C X *
 H§a E Ha ¢ X E H}XZ<dihz ] D ³   * a ]a1  K G C X * FddrsZAihz \ TrH /  $	 '2%4%(& % 	 
X ] o_x)*X ] fhHa ] Id ] QH D ³   * a^]^a1AK  i>X ] D ³   SUif K   H E S b H#\
   0Ta ~ \&.  1( [T^a ~ \   
 X ]






   0Ta ~ \&.  1( [T^a ~ \   
 X ]
	2*% ; *  K  oUo *
mnmpo!q&risFtu
mUm   i   JL

,Z oUm *¥SUif oUo *= +H:a ] Id ] QRH K  SUif:C X idS \ SUrrsHr ] rr ]  Fihz \ TrsH /  $	   & 	 h
SUif§ +H E S b H#\
   0Ta ~ \&.  1( [T^a ~ \   
 X ]
	2*% ; *  K  G C X o#0 *
ª-iSUrrsZUhSeddrsZAihz \ TrsH /   	 7'2%(%   %  	 qSezvSUiWX ] ovw *"SUif o#0 *= +HzUHYXL\
   0Ta ~ \A.  1( [T^a ~ \   
 X ]





( ) 'N/[b%32 ,_  )"%32	$Y  %  	a%#`! ,_ ") %32	$
D"E Ha E HIaYSUrQRHISUi>XaYQLQgzv b Hi i¯ª-szvT \ Ht< D S ¢ ihzdyrSUa=HQTaYa=HQQ b HrsZ§Se XRH \ aYrSUQQ \ HfTa=X ] i
X E H¥a E HIaYSUr
QHISUiXaYQ E SUQ"sXQFisXSUr!Q ] rTX ] i ] X E H ]U\ I  Ch  E H \ H C©QX E H \ HQTrsX ] aYrSUQQ
H b SUrTSeX ] i SUif¯sXQFd \  b SUa=Z§SUii ] XSeX ] iqQFHIdXZU"LQX E H ] irZ} SZ§X ] SUff SUi¯SUii ] XSeX ] i Q  Z
\ TrH 
	AX"Q"i ] X"f2aYTrsXX ] a E Ha ¢ X E SeXFX E H ] rr ]  FihzrsHIIS E ] rfQY
 ®      
 @!8C<%&  =  6LB"J=<!DE9@!Dj7: "J@%& E Q  T  "  0Ta1~ NC &3*  C / T O:' 6 &7&GF D / Q  HU 
& / /217. Q 1
H
` ]U\ H ]cb H \  \ TrsH 7*),. \ H <T \ HQX E SeXX E H"aYT \\ Hi>X*fhHY£iHf ]UA^ Ha=X+iSUIH"f ] HQ*i ] X ] aYaYT \  \ HYH
i§sXQFiXRH \ iSUr9d ] QsX ] iQAiSUIHrsZU &.-/0/217. D/1	3 /21. CY1 ySUifPX E Q"a ] ifX ] i§aYSUi¯SUrs SZAQ  H¥QSeXQR£Hf
 Z 
 a ] i b H \ Q ] iQY P Hia=HU +HSUrQ ] E S b H¥X E H¥ ] rr ]  FihzrsHIIS\
 ®      
 @!8 <%&  =2 69B"I=i<!DnE9@!Dj7: "J@ & Q .T 
 H "  &)F DB/ Q  :' 62& &.-/0/Z1. DR1
  H "  0Ta ~+NC &3*  C / T  :' 62& &.-/0/Z1. CY1
H
 Hqi ]  d \]cb H X E HWQT A^ Ha=X \ HfTa=X ] i ] a E HIaYSUr"QRHISUi>XaYQY  H \ HaYSUrr"X E HWX E H ]U\ HI SUQ
 ] rr ]  QL\
  T ®<³  ®   N# |&4 ® U: ® ´ U a ³ ] ²      dT ®  a v 7+ ® ´U a ³ ]   	 6L: Q .T fi6 <M=2 69B"I=i<!D
E9@#D j7: "I@%&AH    Q VT * <%& $ Q .T A C Q X .T X  :' 62&   Q X VT X *9H
 8@@LH¤LaYa ]U\ fihzFX ] X E Ha E HIaYSUr>QRHISUi>XaYQzv b Hiiªzt<e ]U\ Q .T A$C Q X .T X X ] E Sedd9Hi
HsX E H \ +*-,.¤QLSeddrHfW ] rr ]  Hf  Z 6:0	$9 %3   +*-,.c ]U\¤] ihHX E H \ TrsHQL\<&
 & "$#&%('-2/ 02%3 +6<# 9 9 *-,.+6<# 9:9¥&
	!QSeddrsHf¯ ] rr ]  Hf  Z 6<0	 9 %43     H
fQXihzvTQ E aYSUQRHQSUaYa ]U\ fizX ] X E H \ TrsHSeddrsHf

 ~ ®  # c ±  7'7c¤ H E S b H#\
Q   u ( T  Q .T
Lif§ HQ E ] Trf}d \]Cb H#\
  Q   u ( T *#    Q .T *
LaYa ]U\ fihzX ] X¦Z>dyihz \ TrH1/   	 +# &%#&'$AXFQT72a=HQFX ] d \]Cb HX E SeX   uSUrs SZAQ E ] rfQ






 ~ ®  # c ±   c¤ H E S b H#\
Q  C G K *( T  Q   C (   K ( T
Lif§ HQ E ] Trf}d \]Cb H#\
  Q  C G K *( T *#    Q  C (  K ( T *
LaYa ]U\ fihz5X ] X¦Z>dihz \ TrsH /   	 +# %4# '-"sXPQT72:a=HQX ] d \]Cb H X E SeX   C G K Q
H <T b SUrsHi>XX ]   C   K  ]U\ SUiZ  +  E a E  ] rr ]  Qf \ Ha=XrZ  \] I X E HWX¦Z>dihz \ TrsH
/   	  && 	 
 ~ ®  # c ±  ³ a^]c¤ H E S b H#\
Q  @GF/ E H G E I *( T  Q  @)F E H (   @GF E I ( T
Lif§ HQ E ] Trf}d \]Cb H#\
  Q  @GF/ E H G E I*( T *#    Q  @GF E H (  @GF E I ( T *
¨hIrS \ rsZWX ] X E Hd \ H b  ] TQaYSUQRHU*sXQT72a=HQX ] d \]cb H   @GF/ E H G E I*¥Q¥H <T b SUrsHi>X¥X ]
 @)F E HY  @GF E I" ]U\ SUi>Z  >  E a E  ] rr ]  FQ+f \ Ha=XrsZ \] IjX E HFX¦Z>dihz \ TrH /   	"#%4'-
 ~ ®    T^a ~ ±  ³   c H E S b H#\
Q   0Ta ~ F 3 NM@ *( T A C Q  56M  0Ta ~ *F 3   NM@* *( T
  E H \ H  =  0Ta ~ NC & *}SUif &GF D / Q  
HYX M@ =  @ 
 
    ,Z HIIS o<¤ +H E S b H
 @ 
 -= & * 
  
Lif§ HQ E ] Trf}d \]Cb H#\
  Q  [T^a ~ F 3 NM@*( T * =!   Q 56M  0Ta1~ *F 3    M@* *( T *
LaYa ]U\ fihzX ] XZ<diz \ TrsH /  $	 +#& %4# '-hsX"QT72:a=HQgX ] d \]cb H#\
       0Ta ~  &   0Ta1~ F 3  M@* =!   &)F 3    M@* *
  E H \ H  =        SUifP +HSUQQTIH   = & \# 7F.  1(+& \# F/ 
  ; * 
ª ]U\ X E H¯rHY1X E SUif QfhHPX ] E ] rfX E H§ ] rr ]  Fihz X¦  ] d \ HIQRHQITQRX E ] rf  ZX¦Z>dihz \ TrsH
/   	 +	 ' [\
    0Ta ~ \  F.  1( 0Ta ~ \# F/ 
  ; *  [T^a ~ F 3\\  
 
   J*
     0Ta ~ \  F.  1( 0Ta ~ \  F/ 
  ; *  @ 
 \\  
 * 
  t *
ddrZ<izHIIStX ]  J* h +H E S b H#\
[T^a ~ \# 7F.  1( [T^a ~ \ 7F/ 
  ; *  0Ta1~ F 3X\\  
 
 
DFE Hi  Z 
 a ] i b H \ Q ] iy +H E S b H#\




mUo   i   JL

zvSUi  Z 
HIISt< +H E S b H#\
 &)F 3\\  
 
  n *
¨hIrS \ rsZU  ZSeddrZ<iz HIISt< 
 a ] i b H \ Q ] iX ] t * >SUif  HaYSUTQRH"X E HFfhH \  b SeX ] iQ ]  t *
f ] i ] XTQH}SUi>Z d \  b SeXRH}SUQQTIdX ] i X E TQSUffihz¯d \  b SeXRH}SUQQTIdX ] iQi>X ] X E H:X¦Z>dyihz
Hi b  \] iIHi>X E SUQ"i ] i7TTHia=H * A +H E S b H#\
    @ 
 * \\  
 * 
   x)*
P Hia=HU  Z n *gSUif  x)*=h H E S b H#\
 &)F 3    M@* *
 ~ ®   |&4 ±  ³   c" H E S b H#\
Q   &GF < NM@*( T AC Q 56 &GF <   NM@* *( T
Lif§ HQ E ] Trf}d \]Cb H#\
  Q  &)F < NM@ *( T * =    Q 56 &GF <   NM@ * *( T *
 HfQRXihzvTQ E X E H¥d ] QQ  rsH b SUrTHQ ]   
 ~ ®  >=D5 c D \  b SUr  HaYSUTQHX E HPa E HIaYSUr+Q ] rThX ] i \ HISUiQX E HPQSUIHPSe1XRH \ X E H \ H=
fTa=X ] i
 ~ ®  Qa ~ ®  `  ° c¤ HQ E ] Trf Q E ]       &GF < NM@* =!   &GF < NM@* SUif sX ] rr ]  FQ
f \ Ha=XrsZ¥ \] I«X E H¬SUa=X*X E SeX$X E HX¦Z>dyihzfhH \  b SeX ] i ] ,&GF < NM@*f ] HQ*i ] X-TQRH"SUiZd \  b SeXRH
SUQQTIdX ] iQ  HaYSUTQRHA<QgdyT  rae
 ~ ®  >=  0Ta1~NC * * C H E S b H *-= &  @ 
 -= *+* 
  
SUif * F D / Q  DFE Hi SUQi 0SUQRH
 /102%435768#&9:9 * y +Hd \]cb H#\
    
 
 [T^a ~  *   &)F < NM@3* =!   &GF <   NM@3* *
 ~ ®  }® U c¤ H E S b H#\
Q (+&GF D 56 &GF EL ( T A$C Q (+&)F D   0T^a ~+NC & *  C L ( T
  E H \ H D =  F F F E P CF F F * ySUif E Q ] -X E H ]U\ I G 
  3 
 NM@ 
 * 
Lif§ HQ E ] Trf}d \]Cb H#\
  Q (+&)F D  56 &)F EML ( T * =!   Q (+&GF D   0Ta ~NC &3*  C L ( T *
LQQTIHX E HLrsHY X E SUif}QfhH E ] rfQY>X E HiPSUaYa ]U\ fizX ]\ TrH:/  $	 +#& %4# '-X E H ] rr ]  Fihz
d \ HIQRHQgITQRX E ] rfl\
 =           *3  
    &)F D \\   l *






  E H \ H ]U\ l *X ] E ] rfSUaYa ]U\ fihzWX ] /   	 -	
	 %('%(%4# '-- +H:iXT \ i E S b H}X E H ] rr ]  Fihz
d \ HIQRHQ\
    [T^a ~ \&. g1( 0Ta1~  
  ; *  Dp\\ 	 % *
    w *
 = 
  ?
_  . 
N1 = )
 = #(%'& %,(
 (    *   1. 
  1
SUif
  = &U\# F.  1(+& \  F/ 
  ; *
DFE H \ HY ]U\ HUX ] fhHI ] iQRX \ SeXRH   Q (+&)F D   [T^a ~NC & *  C L ( T * ysX"QT72a=HQgX ] Q E ]   X E SeXL\
    0T^a ~ \#7F. g1( 0T^a ~ \#7F/ 
  ; *  C L
,HaYSUTQH D =  F F F E P CF F F *SUif E Q ] -X E H ]U\ I G 
  3 
 NM@ 
 * y ] rr ]  FizX E HXZ<diz \ TrsH
/   	 %43 . '&%4# '-SfhH \  b SeX ] i ]  w *"ITQRX E S b HX E H ] rr ]  ihzQT  fH \  b SeX ] il\
7 O $ I 
 HJI K	#;"$%
_  .  X 1 = ^&17. E 1  X  E \\
 H
 *     0Ta1~ \A.  1( 0Ta ~  
  ; *   X  C
    0Ta ~ \&.  1( [T^a ~  
  ; *  E P C \\ 	 % *
    H
  E H \ H 
 H  
}) H =  _a. E 1   ) SUif  X = NM@ 
 \
 H3 
 * * 
  iSUIHrsZA\
 X = NM@ 
 \ 
3 
 * * 
 
` ]U\ H ]Cb H \   ZLXZ<diz \ TrsHQ/   	 "$#&%('- /   	7	 ' $ /   	  ,  &,CSUif1/   	  %  &,
SfhH \  b SeX ] i ] m *ITQRX E S b HX E H¥ ] rr ]  Fihzd \ HIQRHQ\




   L NM@ 
 *"\ M 
 * 
  I0 *
  E H \ H M 
 =  
  
 3 
 * * SUif  
 Q S(QT  QXsXThX ] i ] f ] ISUi  &B/  1k. 
 3 
 *1  ,+HaYSUTQRH
 _a. E 1   ) 
 H E S b HX E SeXSUi>Z X¦  ] a E SUiihHrQA3 
  SUifL3 
  fhHY£ihHfi E S \ Ha ]U\\ HrSeXRHfE Hia=HY/  1k. 
 3 
  *1'&[/  1. 
 3 
  *1'&  =   E Hia=HS_  .  
  1(&0_  .  
  1 =   HYX   H¤X E HQTI]   
 
  ddrsZAihzH
HIISnX ]  *g FsX E   +HX E TQ E S b H#\
    0Ta1~ \A.  % *1( 0Ta1~ \    
 *% ; *     X *  C  JYu#*
  E H \ H    \ HISUiQX E HQSUIHU  HaYSUTQRHY_  .  1QSQT  QHYX ]   hX E TQQfQ ^R] i>X \] I X E H
 \ HYH¥X¦Z>d9H b S \ S  rHQgi    -,HaYSUTQRH /  1. 
 3 
  *1(&0_  .  1  _  .  
  1  H E S b H#\
   X * =  M@ 
 \   
 3 
 * * * 
  = NM@ 
 \  
  
 3 
 * * * 
  =  M@ 
 \ M 
 * 
 
ddrZ<izHIISxX ]  JYu#*  HaYSUiWIS ¢ H 0T^a ~ d ] rsZAI ]U\ d E aeAiSUIHrsZ>\
    0Ta ~ \  F.  1( 0Ta ~ \  F/ 
  ; *   M@ 
 \ M 
 * 
   C  JUJ*
mnmpo!q&risFtu
w_u   i   JL

` ]U\ H ]Cb H \   HaYSUTQRHX E H}fhH \  b SeX ] iQ ] I0 *f ] i ] XTQHSUiZd \  b SeXRH:SUQQTIdX ] ii ]U\ SUiZ
[T^a ~ SUQQTIdX ] iQY  Z>
HIISt< H E S b H#\
     0Ta ~ \# F.  1( 0Ta ~ \# F/ 
  ; *  L  M@ 
 *"\ M 
 * 
 
P Hia=H¥ HaYSUi \ HYdrSUa=H M@ 
 Q  Z   M@ 
 * Q"i  JUJ*SUif§zUHYXL\
    0Ta ~ \  F.  1( 0Ta ~ \  F/ 
  ; *  C L
 ~ ®  # c ±  |&4 c H E S b H#\
Q  ³ |&4 & = D a ]a1 C a^]2K ( T  Q (+&)F/D ³ a^]a1  * P C * 5G &GF a^]a1  *(  K ( T
  E H \ HA&V-/ /217. D/13 /Z1. C%1SUif &B-/0/21. Q 1'3[/Z1. T 1¦  HQ E ] Trf}d \]Cb H#\
  Q  ³ |&4 & = D a^]a1 C a^]LK ( T * # 
  Q (+&)F/D ³ a^]a1  * P C*  56 &)F a^]^a1  *(   K ( T *
 HfQRXihzvTQ E X E H¥d ] QQ  rsH b SUrTHQ ]   
 ~ ®  >=  0Ta1~NC * * C aYa ]U\ fihzX ] 
HIISw>< H E S b H8* /0/Z1k. Q 1 -,HaYSUTQRH8&V-/0/Z1. Q 1 
 H E S b H *-= & HYX -%F D X fhHi ] XRHX E HSUa=X b H ]UA^ Ha=XQLi Q X E SeX¤QY - / /217. Q 1 gzvSUi
 HaYSUTQH &.-/ /217. Q 1  +H E S b H - -= &` ]U\ H ]Cb H \ y ] rr ]  Fihz HIIS:w>X E H¥d \] a=HQQRHQi
T aYSUi ] irsZ  H ] ihH ] X E H¥ ] rr ]  ihzX E \ HYH ¢ ifQ\ C X  5G C X  ]U\  [T^a ~+NC - *  C X 
+ i ] ihH E SUify ]U\ X E HrsHY X E SUifqQfH¥X ] E ] rfX E H ] rr ]  ihzX¦Z>dihz:fhH \  b SeX ] i¯ITQRX
E ] rfl\
7 O $ I 
)'"		#;"$%
 =           *   *      -%F D X \\    *      
  *     
 
 0T^a ~  *   ³ |&4 & = D a^]a1 C a^] K  )*     C X * 
  
  *   C X *        *         0Ta1~  -   C X *   	 
     
 
  Q   0T^a ~`NC * *  ³ |&4 & = D a^]^a1 C a ]2K ( T *
ª ]U\   *LX ] E ] rf
  Z¯X¦Z>dyihz \ TrsHQ8/   	 +*-,. 	$SUif /  $	 '2%4%(& % 	 X E H ] r
r ]  Fizd \ HIQHQgITQX E ] rfl\
    0Ta ~ \&.   1( [T^a ~ \  
   ; *  D \\ 	 %  *
      Jcw *
    0Ta ~ \&.   1( [T^a ~ \  
   ; *  C  Jo *
    
 
 0Ta ~  *   & \#   F.   1  K  J0 *
  = 
   ? teu#*
_  . 
  1 = )  tAJ*
  = #(%'& %  (
  (    *   17. 
   1 tUt *
+ iX E H ] X E H \ E SUif
> ]U\ X E H \ sz E X E SUif}QfhHX ] E ] rf<X E H ] rr ]  FihzXZ<dihzfhH \  b SeX ] i
ITQRX E ] rfl\
7 O $ I 
='"$		#;"%
 X =          X   * 3  X
  *   X    - F D X \\  X   *         *  X    &GF/D ³ %a^]^a1  * P C*"\\  X
 	 *  X  &)F a ]a1  *   *  X     X
 
 0Ta ~  *   K   *   X    C X * 
 
 )*  X  C X *        *   X     X    0Ta ~  -   C X * 	 
     
 






ª ]U\   * SUif5 	 *-X ] E ] rf  ZXZ<dihz \ TrsHQ /  $	 -	
	 %('2%4%#&'$ /   	 %3 . '&%4# '-
/   	 
	%#&'- /   	7	 ' $SUif /   	  %  &,X E H ] rr ]  ihzPd \ HIQRHQ¥ITQRX
E ] rfl\
 X    0Ta ~ \&.  X 1( 0Ta ~ \   
 X ] a^]^a1 \  **% ; *  D \\ 	 % X *
 X 

    neu#*
 X    0Ta ~ \&.  X 1( 0Ta ~ \   
 X ] a^]^a1 \  **% ; *  C nAJ*
 X =  
 X ] a^]^a1 \  * *% ? nUt *
_  . 
 X ] a^]a1 \  *1 = ) X 3  a ]a1  nUn *
 X = #(%'& % X (
 X ] a ]a1 \  *(  X   *   1 . 
 X ] a^]a \  * 

      	 
 
1 n_x)*
  E H \ H#\
 X = & \  X F.  X 1(+& \# X F/  
 X ] a^]^a1 \  * *  ; *
,HaYSUTQH a^]^a1 QgSQRd9HaYSUrd \  b SeXRH¥a E SUiiHr ] -HIdXZPXThdyrsH¤XZ<d!HSUifWihH b H \] aYaYT \\ ihz
i§d \] z \ SUIQYd \ HIQRHQ \] I neu#*@A n_x)*X E TQFS \ H¥H >T b SUrHiXgX ] X E H¥ ] rr ]  ihzrQRX ] 
d \ HIQRHQ\
 X    0Ta ~ \&.  X 1( 0Ta ~ \  
 X  ; *  D \\ 	 % X *
 X 

    nUl *
 X    0Ta ~ \&.  X 1( 0Ta ~ \  
 X  ; *  C nUm *
 X = 
 X  ? nvw *
_  . 
 X 1 = ) X nUo *
 X = #(%'& % X (
 X (  X   *   17. 
 X 

  1 n#0 *
 H}Q E ]   X E HH <T b SUrsHia=H ] ga ]U\\ HQRd ] ifihzPd \ HIQRHQ ]  9] X E QfhHQY  H:£ \ QRX E S b H





   =  X  
  =  X 
  = 
 X )  = ) X
 X =  3 & \   F.   1(+& \#  F/  
  ] a^]^a1 \  * *  ; *
P Hia=H¥ H E S b HX E H ] rr ]  FihzH <T b SUrsHia=H  HYX HYHiWd \ HIQRHQ\
teu#* (tAJ* #  nvw *N(nUo *
` ]U\ H ]Cb H \   Z tUt *SUif n#0 *=h HSUrQ ] E S b H#\
 X = #%'& % X (




= #%'& %  (
  (  X   *   1. 
    1
= #%'& %  (
  (    * F/  1.   F.   11	  1. 
    1
=  #%'& %  (
  (    *   1 . 
     1'* F/  1k.   F.   11
=   F/  1k.   F.   11
=  
mnmpo!q&risFtu
wet   i   JL

,HaYSUTQH &V-/  *,(-  3 /217. D X 1'3[/Z1. C X 13 /Z1. DR13 /Z1. CY1   Z>
HIIS:t<h +HaYSUi¯SUrQ ] f \ Sc 
X E H¥ ] rr ]  FihzH >T b SUrsHia=H  HYX¦ +HYHi¯d \ HIQHQL\
 #* #   #*
 Jcw * ( Jo * #  nUl *N(nUm *
 J0 *#   #*
 #* A   * #  #* A  #*
D ] a ] iaYrTfhHUA ] rr ]  FihzX E HH >T b SUrsHia=H +H¥f \ S   HYX HYHiWd \ HIQRHQYhsX E H¥rsHY X E SUif
QfhH E ] rfQYrsHYXRXihz  X =  3 &G\   F.   1(+&G\   F/  
  ] a^]a \  * *  ; * !S:fhH \  b SeX ] i
X \ HYHWaYSUi SUrQ ]  H  TrsX ]U\ X E H \ sz E X E SUif3QfhH#]a ] i b H \ QRHrsZU+"X E H \ sz E X E SUifQfhH
E ] rfQYrsHYXRXihz  =  X   &  SWfH \  b SeX ] iX \ HYH}aYSUi SUrQ ]¯ H  TrsX¤ ]U\ X E H:rsHY1X E SUif
QfhHU
 ~ ®  Qa ~ ®  `  ° c ª ]U\ X E HrsHY X E SUif:QfhHFX ] E ] rf< HLITQRX E S b HX E H ] rr ]  Fihz¥X¦Z>dyihz
fH \  b SeX ] il\
7 O $ I 
=	"		#;"%
 =           )*      -%F D X \\    *      
  *   ³ |`4 & = D a^]a C a^] K   *      C X *    
 *   C X *       #*         0Ta1~  -   C X *   	 
     
 
  Q  ³ |&4 & = D a^]^a1 C a^]LK ( T *
Lif} ]U\ X E H \ z E X E SUif}QfhHX ] E ] rf< +HITQRX E S b H¤X E H¤ ] rr ]  Fihz¥X¦Z>dyihzfhH \  b SeX ] il\
7 O $ I 
='"$P'#;"$%
 Xb=          X   * 3  X
 *   X    - F D X \\  X   *        #*  X    &GF/D ³ %a^]^a1  * P C*"\\  X
  *  X    &GF a^]a1  *   *  X    K  	 *   X    C X *   
  *  X  C X *         *   X     X    0Ta ~  -   C X *  	 
     
 
  Q (+&GF/D ³ %a^]^a1  * P C* 56 &GF a^]a  *( K ( T *
¨hIrS \ rsZ X ] X E H¯d \ H b  ] TQaYSUQRHUF +H rsHYX  X =  3  X FSUif f \ Sc %X E H H <T b SUrsHia=H
 HYX¦ +HYHi¯X E H¥d \ HIQRHQ ] X E H¥X  ] QfhHQgSUQL\
  * #    *
 #* #   )*( )*(  *
 #* #   	 *
  * #   #*
 )* #   #*
( N# Z2 
 HPd \]Cb H:X E HPQSe HYXZ5d \] d9H \ XZ ] FX E HX¦Z>d9HPQRZ<QXRHI  sX E \ HQd!Ha=XX ] a E HIaYSUr \ HfTa=X ] iQ  H
\ HaYSUrr






§® ]a1 a ³ ] "  T ® da1 7 ® ´ v a ³ ]  ¦&a 7  ®   6 EL< S<S=2 69B"I=i<!D E9@!Dj7: "J@ & Q  T "cE <
=  769B"J=<!Dn8 6$#j7=: "J@ & 9<%";Djk8 6  " V@%&_6 @V:' 6L@!D;D@ "'&)(. @!D $!E
	
 866 0Ta ~   0Ta1~NC  *  C / T fL8"(6  C / T "<%& $ 0T^a ~ / /21k. C%1
H
	 & $g6	&>6$M@gfJh6 =: &A<#B/6   C / T )&2/ /Z1. CY1 @!8  =  0Ta1~YNC &3* "<%& $ & "cE &A@#: $g6	&>6$
"'& Q H
	
 <%";D6$ A8" <g=   &)F 9 NM@ *'/ T <%& $  -=D5 H
	 & $g6	&>6$M=  k<%& &>69D&><!BR6 56 &GF 3  M- * / T G&GF D / Q  <%& $ 3 -/ _a. D/1
H
	 8"J: B"cEB/<#:(=2  5  &)F 3  M- * / T J&GF D>/ Q  3 NM* * < 6 <!8E " &Q<hL@%"'& 7<#:I:698 &d@ D O<%& $:M*
< & $ M-  k< !6$ " 6L862& :<!8"J: "(6FE9H
  T ®<³  ®    #   ®  ° ²      dT ® da v 7 ® ´U a ³ ]  6LDcD :76$U=2 69B"I=i<!DXEL@!Dj: "I@%& "E&>6 !698
<'9< "cDj86 <E$ 6	&>6$." & 6 &+";: "I@%&  H
 8@@LH  HSUQQTIH   Q .T *  ,ZPXZ<diz \ TrsH /  $	 +#& %4# '-A +H E S b H#\
 =      J*
     &)F D \\   *   t *
 HQ E ]   X E SeX"X E H¥a E HIaYSUr
¬SUrT \ HQfhHY£ihHf§i 4LHY£isX ] iJ¥S \ Hd \ H b Hi>XRHf
 ¯³   ®>® 0Ta ~   H SUQQTIH2C / T  ,Z XZ<dihz \ TrH /  $	 +#& %4# '-g H E S b H     C
,HaYSUTQH 0Ta ~ Q"i ] X 9] Tif§i     H E S b HX E SeX 0Ta ~ f ] HQ"i ] XFSedd!HS \  \ HYH¥iC
 ¯³ ]´ ® ] ® ´ ³ |&4 ® U ]  ®   H¥SUQQTIH  C / T +aYa ]U\ fihzX ] X E H b SUrThH ]     Z \ TrsH
/   	 +# %#&'-_ H E S b H  C ]U\     C ]U\     0Ta ~ \  F.  1( 0Ta ~ \# F/ 
  ; * 
C-W iWHsX E H \ aYSUQRHU!sG&2/4/217. CY1  HSUrs SZAQ E S b HX E SeX4& Q 9] Tif§i   E Hia=H &GF D / Q 
 ¯³ ` !acbh °  ¦&a 7' ®   H¯SUQQTIH   &GF 3 NM@3* +SUif  -= 5  D"E HiSUaYa ]U\ fizqX ] X¦Z>dyihz \ TrsH
/   	 +# %#&'-"i ] ISeXRXRH \   E HYX E H \  Q}HIdX¦Z ]U\ Q  0T^a ~NC *+* F HqSUr ScZ<Q E S b H
X E SeX &GF 3 NM@ *Q¤XZ<dS  rsHTifhH \ SUiHi b  \] iIHi>X  E H \ HX E H \ HQi ] SUQQTIdX ] i  ]U\ d \  b SeXRH
a E SUiihHrQY E Hia=H¥ HITQRX E S b H 3 /? 
 ¯³ ]´ ® ] ® ´([Tb]N] ® 7   HSUQQTIH 56 &GF 3  M- * / T SUif &GF D / Q   HQ E ]   3 / _a . DR1 +LQ 
QTIH   = & \#7F. g1(+&U\ 7F/ 
  ; *  D"E HiSUaYa ]U\ fizX ] X¦Z>dihz \ TrsH /   	 -	
	 %('%(%4# '-
 H E S b H#\
  0Ta ~ \&.  1( [T^a ~ \  
  ; *  Dp\\ 	 % *
   n *
 = 
  ?  x)*
_  . 
N1 = ) l *
` ]U\ H ]Cb H \ y HSUrQ ] E S b H   &)F 3  M- *  E Hia=HX E H¥ ] rr ]  ihzX  ] d \ HIQRHQL\
 &GF 3X\\ M X m *
 M@ \ M X  w *
4LHYd9Hifihz ] i   E HYX E H \ 3QFdT  ra ]U\ d \  b SeXRHUy ]U\ m *FX ] E ] rfy +HITQRX E S b HX E SeXHX E H \
PQ ] X E H ]U\ I . 3[\)M ] F F F 1  ]U\ 
  ; Q ] -X E H ]U\ I 3[\!M ] F F F * y  E H \ H7M X QFSUi¯iQRXSUia=H ] 
M ,HaYSUTQRH( = 
  ? 9i !] X E aYSUQRHQY9 H E S b H 3 / _  . 
N1  E Hia=H 3 / )  Z l *  E Hia=H
3 / _a. DR1  Z n *=
mnmpo!q&risFtu
wCx   i   JL

 ¯³ !a ° da1~  hC[T  ª ] rr ]  ihz§X E H:d \ H b  ] TQaYSUQRHU- H T \ X E H \ SUQQTIHX E SeX 3 NM* *¤Sedd!HS \ Q¥i
] iH ^ ] ih dSeXRXRH \ i ] ,D  P Hia=HgX E HfH \  b SeX ] i ]  n *ITQRX E S b H"SQT  fH \  b SeX ] iX E SeX-r ]>]U¢ Q
r ¢ H#\ 7 O $ I 
  I : :)  I
 X  M* \ M
 X  3 NM* *\\ 3\\!M *
 SUIHrsZU! H E S b HX E SeXX E HS \ XZ ]  M*WQgH <TSUr
X ] X E HS \ XZ ] 8M ª \] I X E Hd \ H b  ] TQFaYSUQRHU
 HSUrQ ]}¢ i ]   X E SeX¤X E HS \ sXZ ]  M@ QH >TSUrX ] X E HS \ sX¦Z ]  M X SUif M X QLSUiqiQRXSUia=H ]  M 
P Hia=H¥ H E S b HX E SeX0M*}SUif M@ S \ H ] X E HQSUIHS \ sX¦ZU
gihmYg^j
Unité de recherche INRIA Rocquencourt
Domaine de Voluceau - Rocquencourt - BP 105 - 78153 Le Chesnay Cedex (France)
Unité de recherche INRIA Lorraine : LORIA, Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - BP 101 - 54602 Villers-lès-Nancy Cedex (France)
Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot-St-Martin (France)
Unité de recherche INRIA Sophia Antipolis : 2004, route des Lucioles - BP 93 - 06902 Sophia Antipolis Cedex (France)
Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, BP 105 - 78153 Le Chesnay Cedex (France)  	


  
ISSN 0249-6399
